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Introduction 


THE revival of orthoptic treatment of squint during the last seven 
years has brought an added interest to problems of binocular 
vision. Investigation of squinters with modern instruments— 
particularly with the illuminated amblyoscopes such as_ the 
‘‘ synoptophore ’’—has shown the astonishing frequency of an 
abnormality of binocular vision commonly called abnormal retinal 
correspondence, false macular vision or false projection. 

For some time I have felt sure that there is some association, 
hitherto unexplained, between visual suppression and abnormal 
correspondence, and while suppression has long been considered 
the cause of amblyopia, no definite finality on this point has ever 
been reached. 

The experiments described in this essay were done during the 
tenure of a Research Scholarship awarded by the British Medical 
Association, and from the findings I have attempted to reveal the 





*The Report of a Research Scholarship awarded by the British Medical 
Association. 
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relationships that exist between abnormal retinal correspondence, 
visual suppression and amb)yopia. 

In addition I have drawn up a classification of the grades of 
normal and abnormal binocular vision. ‘his is, 1 think, necessary 
if we would modify our ideas in the light of recent research. 

] would like to thank the British Medical Association for giving 
me the opportunity of pursuing an interesting investigation, and 
for their permission to publish this work. 

I also gratefully acknowledge the assistance given me by Dr. 
W. |. Penfold, the director of the Baker Research Institute. His 
great critical ability has been as much a help as his enthusiasm 
has been an inspiration. 
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SUMMARY 


The Nature of Suppression in Squint 


Soon after I commenced squint-training, it became apparent 
tu me that suppression was very marked in some cases, and was 
hardly present in others. 

I had always been used to the idea that suppression produced 
defective vision, and thus expected to find suppression most 
marked in those cases where amblyopia was deep. 

Now, while deep suppression clearly did occur in cases with 
defective vision, it soon became apparent that the cases of abnormal 
retinal correspondence showed the deepest suppression of all. 
And yet these patients commonly had good vision in each eye. 
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Clearly, then, suppression did not always produce amblyopia. 
The problem was to reveal the relationships that existed between 


suppression, abnormal correspondence, and amblyopia. 
SUPPRESSION FIELDS. 


The methods I first used in the investigation of suppression 
were outlined in the Gifford Edmonds Essay for 1934’. In this 
study they have been amplified. 

Although it has been customary to say that ‘in squint the 
vision of the deviated eye is suppressed ’’—as if the impulses from 
the squinting eye were completely shut off—it has long been 
known that suppression is regional in extent—and not total. 

In concomitant squint only one eye is ‘‘ fixing,’’ or holding 
the attention, and the squinting eye is directed elsewhere. 
Therefore, the term ‘‘ squinting eye ”’ of necessity implies that 
the other eye is fixing. 

The areas in the field of vision of the squinting eye that are 
most actively suppressed are best measured by mapping what I 
have called a ‘‘ suppression field.’’ This is the field of vision 
of one eye, taken while the other eye is fixing. 

It is clear that as suppression in one field only occurs when 
the other eye is fixing, both eyes must be open during the measure- 
ment of a suppression field. Therefore the first essential of such 
an experiment is a means of differentiating between the images 
seen by the two eyes. 


THE Cotour TEST. 

One way of doing this is to place a coloured transparent cellu- 
loid shield over one eye. Objects seen by this eye will then be 
coloured, and objects seen by the other eye uncoloured. This 
method of differentiating between the images of the two eyes 
was described by Alfred Graefe?—and the adaptation of this 
method to the study of suppression was suggested to me by Dr. 
Ringland Anderson, and he carried out the initial experiments 
with me. A convenient name for this method is the ‘‘ Colour 
Test.” 

I have described elsewhere! this method of studying suppres- 
sion, and will repeat here only a slight modification of the method. 

The setting up of the experiments is illustrated in Fig. 1. The 
patient is seated. 1 metre from a Bjerrum Screen, his head sup- 
ported on a Zeiss chin and forehead rest. A transparent red 
celluloid shield is placed over one eye. The patient looks at a 
small electric lamp pinned on the screen. The position of the 
light is so arranged that while the covered eye is directed at it, 
the other eye is directed at the central point of the screen. This 
is, in practice, effected as follows : 
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Suppose the patient has a convergent squint of 20° and the 
right eye is covered with the red glass—as in Fig. 1. The light 
is placed on the 20° circle of the screen—to the left of the central 
point. The right eye will now be directed at the light, and the 
left directed at the central point of the screen. To check the 


BIERRUM SCREEN 


FIXATION LIGHT 





L.MACULA, R MACULA 
Fig. 1. 


To illustrate the setting up of the ‘ Colour Test.’’ The patient is seated 

1 metre from the screen, and has a red glass over theright eye. As long - 
as the light appears red, the right eye must be the fixing eye, and thus 
the left must be the squinting eye. 


accuracy of this adjustment, one covers the right eye with a small 
card, and directs the patient to look at the central point. One 
then rapidly moves the card to the left eye, at the same moment 
directing the patient to look at the light. If the adjustment is 
accurate there will be no movement of the eyes when this is done, 
as the light will be ‘‘ in line’’ with the right macula, and the 
central point of the screen “‘ in line ’’ with the left macula. If 
the adjustment is inaccurate, the eyes will be seen to move as the 
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card is moved from one eye to the other. The light is then 
adjusted until no movement is seen. (The position of the light 
on the screen then gives the angle of squint—measured at 1 metre). 

If the patient now looks at the light with the right eye, it will 
be seen as a red light, and as long as the light remains red, the 
right eye must be the fixing eye, and thus the left eye must be the 
squinting eye. 

A 1° white test object (as supplied by Bausch and Lomb) was 
now moved over the screen in the usual way. 

If the object appeared red, it was perceived by the fixing eye 
—if white, by the squinting eye. If a red and white test object 
were seen, it was perceived by both eyes. 

A constant finding of experiments conducted on squinters by 
this method was for the test object to appear red over a varying 
area around the light (Fig. 2). As the object was moved away 
from the light, its ‘‘ redness ’’’ gradually faded, and it finally 
became white. Sometimes this transition was gradual—some- 
times so definite that the patient would say “ red,’’ “‘ pink,”’ 
‘“‘ white ’’? (Fig. 3). Often there was an intermediate zone of 
diplopia or ‘‘ two spots ’’ (Fig. 4). 


Typical suppression scotomata by the Colour Test. The cross on the 
25° line indicates the position of the fixation light. The test object 
appeared red over the areas indicated, and white beyond them. 


A suppression scotoma in each field, with a definite gradation in the 
degree of suppression. 
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This shows how the scotoma changes position with the direction of 
gaze. The patient has a convergent squint of 15°. In the right field 
the fixation light was placed in three different positions, 1, 2, 3, and a 
similar scotoma was found in each position. 


This coloured area represents either a scotoma in the squinting 
field, an area in the fixing field which is holding the attention, or 
more probably an area in the binocular field where the fixing eye 
is completely dominant. 

The area varies in position according to the direction of gaze 
(Fig. 5). It does not vary appreciably with the size of the stimulus 
nor with the intensity of illumination. (This was repeated in 
many cases varying the “‘ size’ of the stimulus from 1/4° to 2°, 
and the illumination from 4 to 10 foot-candles.) 





This shows how tbe scotoma is larger in the eye with worse vision. 
This point is also illustrated in Figs. 2, 3, 4. In Figs. 1 and 5 the 
visual acuity of the two eyes was the same, with scotomata of. almost the 
same size. 
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The coloured area or scotoma was usually larger in the eye with 
worse vision (Fig. 6). There was usually an alteration in the 
size of the scotoma associated with an alteration of visual acuity 
in individual cases (Fig. 7). There appeared to be no constant 
relation between the size of the scotoma and the visual acuity in 


Fia. 7. 


The two charts, both from the same case, show how the scotoma may 
alter in size, with an alteration in visual acuity. 


different cases, so that one could not say that a scotoma of such 
a size was associated with such a visual acuity. 

In my first experiments conducted with a perimeter I was some- 
times able to show a second scotoma in line with the squinting 
macula (Travers'). In these experiments I did not see this 
scotoma, although I looked for it frequently. 


INTERPRETATION OF COLOUR TESTS. 


These experiments show, to my mind, an area in the binocular 
field where the fixing eye is completely dominant. 

This means that a squinter, when fixing an object, uses only 
his fixing eye over an area, roughly circular in shape, which has 
the fixing macula as its centre. Corresponding in visual direction 
with this area is a suppression scotoma in the squinting field. 

The suppression in the squinting field is deepest in the same 
direction as the fixing macula, and as objects move away from 
the macula, the suppression becomes less marked. This is shown 
by the colour change that occurs—the spot appearing deep red 
in the centre of the scotoma (fixing eye predominating entirely) 
then becoming paler (as the impulses from the squinting field 
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approach more nearly to the potency of those from the fixing eye). 

As suppression becomes less marked, there is an area of diplopia 
where the two monocular sensations are equal in potency. Beyond 
this area, the test object is well away from the fixation light, and 
is not related to the fixation object. It is thus not ‘* coloured ”’ 
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To illustrate the relationship between the area where the visual acuity 
is best in the fixing eye, and suppression most marked in the squinting 
eye. inthe upper half of the diagram we see how the right macula of 
the fixing eye is in the same visual] direction as the eccentric puint A in 
the squinting eye, when the right eye is fixing a distant object O. 

The lower part of the diagram illustrates the relationship between the 
variations in visual acuity of the right retina and the areas of suppression 
in the left retina. Above the graph illustrating the variation in 
suppression, is a diagrammatic representation of a typical suppression 
scotoma, showing a central red area surrounded by a zone of diplopia. 


SUPPRESSION OF L. RETINA 
VISUAL ACUITY OF R. RETINA. 
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by the field of attention, and so appears white. This alteration 
in the intensity of suppression is well illustrated by a diagram 
(Fig. 8). 

The colour test shows how diplopia is prevented in squint. The 
brain is presented with two monocular images of the fixation 
object, one from the fixing macula which is clearly imaged upon 
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the very sensitive macula. The other, distorted by axial astig- 
matism, is formed upon the insensitive peripheral retina. In 
these circumstances, as Sherrington® has shown, fusion of the two 
images is impossible (quite apart from their different space pro- 
jection), and so the dull image is suppressed. The colour tests 
merely show. how this suppression is effected, and it should be 
noted that this type of suppression is unrelated to retinal corre- 
spondence. The colour tests obtained from patients with normal 
and abnormal correspondence are the same. 


SUMMARY. 

The foregoing may now be briefly summarised : 

1. The Colour Test for suppression is described. It demon- 
strates a functional scotoma in the deviated eye of squinters. 

2. This scotoma surrounds a point which lies in the same visual 
direction as the fixing macula. 

3. This phenomenon may equally well be described as a 
scotoma in the squinting field or an area of monocular dominance 
in the binocular field. 

4. The scotoma alters its position with the direction of gaze. 

5. It is present in whichever eye is squinting at any particular 
moment. When that eye holds the attention the scotoma ceases 
to exist and is transferred to the other eye. 

6. The scotoma varies in size—is usually roughly circular in 
shape—and usually bears some relationship to the visual acuity 
of the eye in question. 

7. This relationship is as follows: If the visual acuity of the 
two eyes is not the same, the scotoma will be larger in the eye 
with worse vision. However, a certain sized scotoma bears no 
constant relationship to any particular visual acuity in different 
cases. 

8. The size of the scotoma is not apparently affected by an 
alteration in intensity of illumination of 4 to 10 foot-candles—of 
a variation in size of stimulus of a 1/4 to 2 degrees viewed at 1 
metre. 

9. The scotoma is not uniform in density. Suppression is 
most marked at its centre and fades towards its periphery. 

10. This type of suppression is not related to retinal corre- 
spondence. 

11. An interpretation of the findings is given. The colour 
test shows how a squinter avoids diplopia. 


THE VARIABILITY OF SUPPRESSION. 

Now it is clear that suppression is a functional ‘condition, and 
thus it will vary a great deal. A simple observation will serve to 
illustrate this point. 
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A.B., a boy aged five years, had a convergent squint of 20°. 
He had 6/6ths vision in each eye. He habitually ‘‘ used ’’ the 
right eye and ‘‘ turned ’’ the left. On the synoptophore his 
retinal correspondence was normal with good amplitude of fusion 
and depth perception of fairly easy stereoscopic siides. He had 
no diplopia. 

Now, if he has no diplopia in everyday life, he must be sup- 
pressing the vision of one eye, and yet on the synoptophore no 
suppression can be demonstrated. 

Therefore he ‘‘ suppresses ”’ in certain circumstances, and does 
not do so in others. 

This brings us to a very important point. Suppression varies 
according to circumstances. 

Suppression in everyday life, to avoid diplopia, is easy because, 
as explained above, the two monocular images are of such a 
different order of clearness. This type of suppression is easy to 
understand, and its mechanism has been illustrated in the colour 
tests. 

The patient A.B., just described, does not suppress with the 
synoptophore because, when he is looking into the instrument, 
two pictures are presented simultaneously to his two maculae—not 
to one macula and one eccentric retinal area. Thus, with the 
synoptophore, two areas of similar visual acuity are stimulated 
at the same moment,’ and so suppression is much more difficult 
(note Sherrington’s experiments’). 


In the course of ordinary squint-training, the patients who are 
found to have the deepest forms of suppression are those with 
defective vision, 2’ those with abnormal correspondence. 

To study this question further I then devised a second method 
of mapping suppression fields. This, once again, was a way of 


” 


differentiating between the images seen by the “ fixing ’’ and 


‘* squinting ’’ eye. 


THE MIRROR-SCREEN TEST. 

The method consists of separating the field of one eye from the 
other by means of a plane mirror placed obliquely in front of one 
eye. It is conveniently called the ‘‘ Mirror-Screen Test.’’ It is 
best understood by a diagram (Fig. 9). 

The patient is seated in front of the Bjerrum screen in the usual 
way, and a mirror is placed as indicated in front of say, the right 
eye. A second black screen B is arranged on the patient’s right 
side. This screen should be large enough to cover the whole 
field seen in the mirror, and the patient will then project this 
black screen as if it were on the Bjerrum screen. A small electric 
light placed on the screen B, will thus appear as if it were on the 
Bjerrum screen. 
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Now it is clear that if the electric light on the screen B is fixed 
by the right eye, its light will strike the mirror, and be reflected 
on to the right macula, as in Fig. 9. This, I have described, as 
the light being “‘ in line ’’ with the right macula. 

If the light is suitably arranged it can be so placed on the 
screen B that while it is ‘‘ in line ’’ with the right macula, the 
centre of the Bjerrum screen, A, will be in line with the left 


CENTRE OF BIJERRUM SCREEN 





--- SCREEN B 


~~" FIRATION LIGHT 


MIR ROR--~--, 





RMACULA 
Fic. 9. 


To illustrate the setting up of the ‘‘ Mirror-Screen Test.’’ The patient 
is seated 1 metre from the screen, and a mirror is placed obliquely in 
front of his right eye. The left macula is directed towards the centre 
of the Bjerrum screen A. The fixation light on the screen B will be 
projected as if it were on the screen A. 

The figure illustrates the manner in which all the experiments were 
arranged—with the fixation light on B, ‘‘in line’’ with one macula, 
and the centre of the screen A in line with the other. If the retinal 
correspondence is normal the fixation light will be projected as if it 
were at A. 


macula. This arrangement is best effected by placing a small 
fixation object, such as a small white cross, on the centre of the 
Bjerrum screen, and telling the patient to look at it. The left 
eye is then momentarily covered with a card, and the patient told 
to look at the light. If a movement of the right eye occurs, the 
light is adjusted in position, and the procedure repeated until no 
movement of the eyes occurs when the patient looks from the 
cross to the light. This technique is quite easy to perform with 
a little practice, and an ocular movement of 1 degree can be easily 
recognised. The covering and watching of the eyes is just the 
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same as in the screen test for detecting muscle-balance anomalies 
described by Duane* and White’. 

If we refer again to Fig. 9, we may see how these experiments 
provide a very interesting way of studying retinal correspondence. 
If the apparatus is so arranged that the light on the screen B is 
in line with one macula and the centre of the Bjerrum screen is 
in line with the other, then if the patient’s retinal correspondence 
is normal, the light will be projected as if it were on the centre 
of the Bjerrum screen. 

Therefore, if the apparatus is set up in this way, and the light 
is not seen on the central point of the Bjerrum screen, the retina] 
correspondence is abnormal, and the angle of anomaly may be 
measured directly by noting the position on which the light is 
projected. Thus, if the light were seen as if it were say, on the 
10 degree line, the angle of anomaly would be 10 degrees. 

The setting up of these experiments was as follows : 

The patient was arranged sitting 1 metre from the screen in 
the usual way, with his head supported on a Zeiss chin and fore- 
head rest. The mirror was placed in position and the apparatus 
adjusted so that a small cross in the centre of the Bjerrum screen 
was ‘‘in line”’ with the left macula, and the light was moved until 


it was ‘‘in line ’’ with the right macula (as described above). 


The patient was directed to watch the light, and the cross was then 


removed from the centre of the Bjerrum screen. The apparent 
position of the light on the Bjerrum screen was then noted—this 


telling one whether the retinal correspondence was normal or 
abnormal. A 1/4° white test object (supplied by Bausch and 
Lomb) was then moved over the Bjerrum screen, and any areas 
where it disappeared were noted. 

When the test had been completed with the right eye fixing 
the light, the screen B and the mirror were moved to the patient's 
left side and the procedure repeated, the left eye now being the 
fixing eye and the right the squinting eye. 

Apart from the blind spot there are no blind areas normally 
present in the 30 degree circle which the screen subtends, and 
any other areas of disappearance were taken to be evidence of 
suppression. 

It will be readily appreciated that these experiments require a 
considerable amount of concentration and power of attention on 
the part of the subject, and I was not able to perform them 
satisfactorily on any young children. The youngest child who 
gave reliable information was a boy of six years. 1 found that 
the ability to recognise the normal blind spot on the Bjerrum 
screen was a very reliable guide to the patient’s powers of atten- 
tion. So, at the commencement of each experiment, an attempt 
was made to map out the normal blind spot. If the patient could 
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not appreciate this blind area, he was rejected as unsuitable. This 
simple test was suggested by my nurse, Miss ]. Strahle. 

A series of tests was first performed on three normal persons, all 
of whom had good vision in each eye, no squint, and stereoscopi¢ 
vision. 

In all these individuals the findings were the same. The 
fixation light was projected as if it were on the central point of 
the Bjerrum screen, and the spot could be clearly seen passing 
through the light. There was no disappearance of the spot, except 
over the normal blind spot. These findings were the same, which- 
ever eye was used for fixation. 

The results of these experiments are best considered under three 
headings : 

1, Normal persons with good visual acuity in each eye, 
normal retinal correspondence and stereoscopic vision. 

2. Squinters with normal retinal correspondence and either 
good or bad vision in one eye. ( 

3, Squinters with abnormal retinal correspondence. 

(N.B.—The term squinter includes those patients who had a 
squint but are now Clinically cured.) 

1. Normal persons. 

With the apparatus set up in the usual way, the fixation light 
will be projected as if it were upon the centre of the screen and 
the test object will be seen to move freely through the light. It 
will only disappear over the normal blind spots. 

2. Squinters with normal retinal correspondence. 

(a) If the visual acuity of the two eyes is the same, there will 
probably be no suppression shown at all. However, in some cases 
there may be a little fluctuating suppression as shown in the 
following case : : 

Dr. B. had 5° of convergence, 6/9ths vision in each eye 
and stereoscopic vision. As the spot moved up to the light 
it faded, and occasionally vanished as it passed through. 
Sometimes it was the light that faded or disappeared as the 
spot moved over it. 

It should be noted that this fluctuation in the intensity of the 
light or spot only occurred as one moved over the other. As soon 
as they were separated, both were seen distinctly. This type of 
alternating macular suppression is often observed on the synopto- 
phore, and is only a slight accentuation of normal retinal rivalry. 

(b) If the visual acuity of one eye is low, a much deeper sup- 
pression is seen. This is exemplified in the following case: 


S.W. had a right convergent squint of 10° and normal 
retinal correspondence. Right vision was 6/60ths _and left 
vision 6/6ths. The fixation light was projected as if it were 


on the centre of the screen. 
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With the left (good) eye fixing the light, the spot dis- 
appeared over a circular area of about 7° in diameter having 
the light as its centre (Fig. 10). 


Fic. 10. 


This shows two areas of suppression over the macular area. In the 
left field, the light disappeared as the spot moved over it. In the right 
field, the spot disappeared as it moved over the light. 


With the right (defective) eye fixing the light, the light 
disappeared over a similar area. The light only disappeared 
as the spot moved over it, and reappeared as the spot moved 
away. 

This disappearance was absolute. The child said it was as 
if the light ‘* went out.’’ 

This suppression was so intense that the light still appeared 


to ‘* go out ’’ in the same way, even though the fixation light 
was made too bright to look at comfortably. 
The size of this type of suppression scotoma, unlike that seen 


” 


in the ‘‘ colour tests,’? may be made to vary in individual cases. 

Thus, suppose there is a 5° scotoma around the light using a 
1/4° white spot. If the fixation light is made brighter, the 
scotoma around it will usually be larger than if it is dulled. Con- 
trariwise, if a 1° spot is used instead of a 1/4° spot, the scotoma 
will be smaller. 

Again, in cases where the visual acuity of the two eyes is nearly 
equal, one may obtain a reversal of the type of suppression one 
would first expect. 

Thus, V.R. with normal retinal correspondence had right vision 
6/6ths and left vision 6/12ths. With the right (good) eye fixing 
the light, a 1/4° white spot usually vanished as it moved through 
the light. If, however, a 2° white spot was used, it was found that 
the light occasionallly disappeared as the spot moved over it. 
This effect could be enhanced if the patient concentrated her 
attention on the spot, and tried to disregard the light. (The effect 
of attention on the predominance of one macula is well known 
(Helmholtz‘).) 
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These experiments show well how extremely intense is the sup- 
pression that is associated with defective vision. They also show 
in a striking manner how a regional suppression is brought into 
being by the act of fixation of the other eye. 

So far as I know, this interesting phenomenon has not been 
described before. 

Thus, in the patient S.W., the visual acuity of the defective 
eye was sufficiently good to read fairly small print—but only as 
long as the good eye was closed. As soon as the impulses from 
the macula of the better eye came up into consciousness, the 
macula of the worse eye was greatly reduced in acuity. It was, 
indeed, virtually blinded, as the patient could not perceive light. 

These experiments show that a functional macular scotoma is 
produced in the squinting eye by the act of fixation of the fixing 
eye. 

Evans’ in a series of experiments conducted on the Lloyd 
stereo-campimeter—sought to correlate the amblyopia of squint 
with the size of a scotoma found in cases of defective vision. 

The experiments just described suggest that Evans’ scotoma 
was a suppression scotoma. Although there may also have been 
an absolute scotoma present, the binocular nature of his experi- 
ments prevented proof of this. In his cases, a transitory and 
functional ‘scotoma was measured, which may have had no 
existence as soon as the eye in question was fixing. He measured 
a scotoma which probably only existed while the eye in question 
was ‘‘squinting.’’ He then attempted to correlate the size of this 
scotoma with the reduced visual acuity, measured of necessity 
when the eye was fixing. 

3. Patients with abnormal retinal correspondence. 

With these patients, the fixation light of the ‘‘ mirror-screen 
will not be projected upon the central point of the Bjerrum screen, 


s* 


This shows two large suppression scctomata in the temporal fields 
surrounding the position where the light is projected. The patient 
had a convergent squint of 40° with an angle of anomaly of 25°. The 
scotoma in the left field is separated from the normal blind spot, but in 
the right field includes it. 
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but a varying distance away. As mentioned above, the position 
of the light gives a direct measurement of the angle of anomaly. 

With these patients a much larger area of suppression was 
usually observed (Fig. 11). 

Using the 1/4° spot, the spot was found to vanish over a vary- 
ing area around the light. This area varied in size from about 
2° in diameter to well over 20° in diameter. 

It was found, as a general rule, that the larger the angle of 
anomaly, the larger the area of suppression. 


This shows suppression scotomata in the nasal fields. The patient had 
a divergent squint of 30° with an angle of anomaly of 25°. This field 
was taken beforeoperation. A field taken 20 minutes after the bandages 
had been removed after operation was exactly the same, although the 
angle of squint was 0°. . 


These fields are from the same patient as in Fig. 12. Fig. 13 was taken 
one week after operation. The angle of squint was 2° of convergence. 
Angle of anomaly was 12° and the suppression scotomata were about 
4° in diameter. 

In Fig. 14—six weeks later—the angle of squint was 2° of divergence. 
Angle of anomaly was 10° and the scotomata about 24° in diameter. 
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The probable conclusion of this important finding is that the 
suppression scotoma would become smaller and smaller and finally 
vanish when the angle of anomaly was reduced to zero and corre- 
spondence became normal again. This change in the size of the 
scotoma, associated with an alteration in correspondence after 
operation is typically seen in Figs. 12, 138, 14. 

Another example of this condition is seen in patients whose 
angle of anomaly is different according to which eye is fixing. 
A marked case of this variety is illustrated in Fig. 15. The same 
phenomenon, only much less, is seen in Fig. 16. 


This patient previously had 40° of convergence. The field was taken 
two months after operation. There was then 2° of convergence. The 
angle of anomaly was 2° with the right eye fixing, and 15° with the left 
eye fixing. 





This patient had a divergent squint with an angle of anomaly of 22° 
with the left eye fixing, and 26° with the right eye fixing. There was 
a bilateral weakness of the superior recti, and overacting inferior 
obliques. Note that the suppression scotoma in the left field is slightly 
larger than that in the right, presumably because in the former the 
angle of anomaly is larger. 


If the squint is convergent, the scotoma is in the temporal field, 
if divergent, in the nasal field. There is often a vertical com- 
ponent in the angle of anomaly if the squint itself has a vertical 
component (as in the cases complicated by weak superior recti 
and overacting inferior obliques (Fig. 16). 
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Using the mirror-screen, a typical suppression scotoma could 
always be found in cases of abnormal correspondence. It appeared 
to be immaterial whether they could or could not superimpose 
monocular images on the synoptophore (Fig. 17). This, I think, 


Fic 17, 


This patient had a convergent squint of 20°. With the synoptophore 
the butterfly appeared in the net at 10°. The mirror-screen shows a 
bilateral suppression scotoma surrounding the normal blind spots. 


proves that there is no essential difference in the various groups 
of abnormal correspondence described by Miss Mayou®, and 
justifies one in saying that every case which has not got normal 
correspondence has, in fact, abnormal correspondence. This 
point will be referred to later. 


INTERPRETATION OF MIRROR-SCREEN EXPERIMENTS. 


Before considering the interpretation of these experiments, let 
us look for a moment at a stereoscopic slide that illustrates very 
well some of the phenomena of normal retinal rivalry. This is 
the slide (Fig. 18). 

If an attempt is made to combine the two parts of this picture 
in a stereoscope, a very striking fluctuating type of picture is seen. 
This slide illustrates normal retinal rivalry. The variations in the 


y \ 














ve 


Fia. 18. 





This stereogram illustrates some of the features of retinal rivalry. 
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composite picture seen are due to alternating macular suppression. 
As the gaze moves over the picture, first one and then the other 
set of lines is seen. The fluctuating nature is very striking. 

Now in persons whose binocular vision is almost normal, there 
may be a slight accentuation of this alternating macular suppres- 
sion (as in the case of Dr. B. described above). 

In persons with normal retinal correspondence and amblyopia, 
however, we see a marked accentuation of the suppression. But 
the suppression is still a result of binocular vision, and is only 
seen in the defective eye as a result of the fixation of the better 
eye. 

If the retinal correspondence is abnormal, we see a much larger 
area of suppression in the squinting field. In these cases, how- 
ever, the suppression is not over the macula, but over the area 
where the fixation light is projected. 


REASON FOR SUPPRESSION, AND DESCRIPTION OF CONFUSION. 


When an eye deviates there are two phenomena that must be 
prevented if the patient is to have comfort. These are: 

1. Diplopia. 

This is easily prevented, as described above, and the suppres- 
sion of the peripheral retina which it effects is illustrated in 
the ‘* Colour Test.” 


2. Confusion. 


This phenomenon is not usually considered at all, and I can 
find no mention of it in the usual text-books. It is of extreme 


importance in squint. The term ‘ confusion ’’ was originally 


used by van Kries?. 

A confusion is usually produced by impulses from the macula 
of a deviated eye rising up into consciousness. The symptoms 
are best illustrated by a typical case: 


J.W. commenced to squint suddenly when 8 years old. 
The squint was at first paretic and then became clinically 
concomitant. The diplopia soon passed away, as the vision 
of the deviated eye was suppressed. Occasionally, however, 
particularly when the child was running, a ‘‘ confusion ”’ 
was noticed. In these circumstances, the rapid movement 
of images over the deviated macula overcame the habitual 
suppression, and these images came up into consciousness. 
They were interpreted by the patient as if they came from 
the ‘‘ straight ahead ’’ position (i.e., the ‘‘ macula ’’ direction). 
Thus the patient said that as she was running, the fence 
‘* suddenly swung round in front of her, and she felt as if 
she were going to run into it.”’ 
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Confusions are occasionally noticed after corrective operations 
for squint. Often a statement that the patient ‘‘ sees things 
double ’’ will, on careful investigation, prove to be a confusion. 

Another common manifestation of a confusion is the subjective 
blur that patients with a recent macular lesion will notice ‘‘ getting 
in front of them ’’ when they are reading. They are unable to 
suppress the blurred image from the injured macula. 

Confusion is prevented by macular suppression—if correspon- 
dence is normal, and by suppression of the corresponding eccentric 
retinal area, if correspondence is abnormal. 

_ There is thus an essential unity in the purpose of suppression 
in squint—whether the correspondence is normal or abnormal. 

For in normal correspondence the suppressed area is the squint- 
ing macula, and in abnormal correspondence, the suppressed area 
is the eccentrically placed portion of retina which corresponds in 
projection to the fixing macula. 


REASON FOR DEEP SUPPRESSION IN ABNORMAL RETINAL 


CorRESPONDENCE. 

This gives us the clue to the reason for the deep suppression 
clinically observed in abnormal correspondence cases. 

The suppressed area in normal correspondence is an area of 
normally high visual acuity (the squinting macula). Therefore, 
one expects and, indeed, finds very little suppression—unless the 
visual acuity of the squinting macula is low. 

The suppressed area in abnormal correspondence is an area, 
always of low visual acuity (the visual acuity of the retina a few 
degrees away from the macula is very low). Therefore, one 
expects, and does in fact find, deep suppression. 

This explanation of the deep suppression found in abnormal 
correspondence is confirmed by the different sized scotomata seen 
with varying angles of anomaly. The suppression scotoma is 
large when the angle of anomaly is large (because the suppressed 
area is in the peripheral retina where the visual acuity is very 
low). When the angle of anomaly is small, the scotoma is smal) 
(because the suppressed area is nearer the squinting macula, and 
the visual acuity is higher). If the angle of anomaly falls to zero 
(as correspondence becomes normal) there will be no suppression 
—unless, of course, the visual acuity of one macula is low. (Com- 
pare Figs. 12, 18, 14, 15). 

RELATIONSHIP BETWEEN SUPPRESSION, RETINAL CORRESPONDENCE 

AND VISUAL ACUITY. 

The Mirror-Screen experiments have shown how a regional 


suppression in one eye is produced by the act of fixation of the 
other eye. 
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Thus in squint, the act of fixation with the better eye produces 
an act of suppression in the deviated eye. 

If retinal correspondence is normal, this suppression is over the 
squinting macula. If retinal correspondence is abnormal, it is 
over an eccentric part of the retina. 

Now consider the effect of these suppression scotomata upon 
the developing vision of a child. 

When correspondence is normal, every act of fixation will pro- 
duce a scotoma over the macula of the deviated eye. One would 
expect the visual acuity of such an eye to become worse. 

But, if correspondence is abnormal, fixation will not produce 
a scotoma over the deviated macula, but over an eccentric part 





Number Average Percentage of 


o& | Age of Onse | Cases having 
Cases of Squint Equal Vision 





Itarmal Corveshondena 148 | 3-6 YRS. | 48% 
ford Conestode| 132 | 2.0K | 64% 


Fle. 13. 

















of the retina. Therefore, one would not expect the visual acuity of 
such an eye to be impaired. 
Thus, one would expect squinters with normal correspondence 


to have worse vision than those with abnormal correspondence. 

To test this theory I analysed a series of cases of squint. They 
were first divided into two main groups—normal and abnormal 
correspondence. Then, each group was classified under the fol- 
lowing headings : 

1. Age of onset of squint. 

2. Visual acuity, with glasses—equal or unequal. 

The visual acuity was taken when the patient first came for 
consultation—not after any treatment for amblyopia had been 
given. Snellen’s test types were used for testing visual acuity, 
and the Bishop-Harman E. test if they were illiterate. ‘‘ Equal ”’ 
means that the patient could read letters of the same line with 
either eye. Thus 6/9ths and 6/9ths partly were taken as equal. 
All these cases were examined under atropine, and their fundi and 
media were normal. 

The results are best seen in a table (Fig. 19). 

The average age of onset of the groups is 36 years in the normal 
correspondence and 20 years in the abnormal correspondence 
cases. 

Now, it is well known that the earlier in life a squint com- 
mences, the more likely is amblyopia to develop. 
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Yet you have here a group of cases whose age of onset is 2.0 
years with considerably better (16 per cent. better) vision than a 
group whose average age of onset is 36 years. 

Almost certainly the reason for this striking difference is that 
abnormal correspondence stops macular suppression, and thus 
prevents amblyopia. 

It has long been wondered why some cases of squint develop 
amblyopia, and others do not. This theory gives an adequate 
explanation for many of these hitherto puzzling cases. 


SUMMARY, 

The foregoing may now be briefly summarised : 

1. The variability of suppression is mentioned. 

2. A new method of mapping a suppression field is described. 
This is called the Mirror-Screen Test. 

3. This method measures suppression when the two maculae are 
stimulated at the same moment. 

4. The tests show that a regional suppression in one eye is 
produced by the act of fixation of the other eye. 

5. Suppression in the squinting eye always occurs over the 
area that corresponds in projection to the fixing macula. 

6. Thus, suppression is over the squinting macula if retinal 
correspondence is normal, and over an eccentric area if retinal 
correspondence is abnormal. 

7. Suppression varies inversely with the visual acuity of the 
suppressed area. Thus, it is least if the suppressed area is the 
macula—with high visual acuity—and more marked if the visual 
acuity of the macula is lowered by amblyopia. The largest sup- 
pression scotomata are seen in cases of abnormal retinal corre- 
spondence with a large angle of anomaly where the suppressed 
area is in the peripheral part of the retina. 

8. An interpretation of the experiments is given. 

9. The phenomenon of confusion is described. 

10. An explanation of the depth of suppression in abnormal 
correspondence is given. 

11. The relationships between amblyopia, suppression and 
retinal correspondence are revealed. 

12. It is shown that abnormal correspondence prevents the 
development of amblyopia. 


The Grades of Binocular Vision 


WorTH’Ss CLASSIFICATION. 


C. Worth™, the pioneer of squint-training in Great Britain, 
classified binocular vision into three grades: 
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1. Simultaneous macular perception. 

2. True fusion with some amplitude. 

3. Sense of perspective—(perception of depth). 

Worth did not describe any abnormal forms of binocular vision, 
and the only probable reference in his book to abnormal retinal 
correspondence is contained in the statement that ‘‘ essentially 
alternating squinters have no binocular vision.’? Worth’s investi- 
gations were done with the amblyoscope, which has now been 
superceded by the synoptophore and similar machines. These 
are essentially illuminated amblyoscopes. The illumination is 
very important as it produces a bright reflection of light on the- 
corneae of the patient who is looking into the instrument. The 
position of the ‘‘ corneal reflexes ’’ allows one to check up on 
the patient’s observations. 


INVESTIGATION OF THE STATE OF BINOCULAR VISION. 


The investigation of binocular vision with a synoptophore is 
conducted as follows: 

The patient is seated at a table looking into the eye-pieces of 
the instrument. Two slides of the ‘‘ simultaneous perception ”’ 
variety—such as the ‘ butterfly ’’ and the ‘‘ net ’’ are placed in 
the lanterns. 

The instrument is adjusted so that there is no movement of the 
eyes when the patient looks first at the centre of the net and then 


ORS ok 


L. MACULA R.MACULA 
Fic, 20, 


This shows a patient looking into the synoptophore. The instrument 
is set at the angle of squint, and in this position the image of the 
butterfly is falling on the right macula, and that of the net on the left 
macula. If the two maculae are corresponding points, the butterfly 
will be seen by the patient as if it were inside the net. 
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at the butterfly. The instrument is now set at the true angle of 
squint, because the image of the butterfly will be falling on one 
macula and that of the net upon the other (as in Fig. 20). 

Now, if retinal correspondence is normal, the two maculae 
are corresponding points, and thus the patient will see the butter- 
fly and net as if they were superimposed—.e., the butterfly in the 
net. 

Contrariwise, if the instrument is set up in this way, and the 
butterfly appears to be outside the net, the retinal correspondence 
must be abnormal. 

If the retinal correspondence is normal, then one may proceed 
to investigate fusion with fusion slides—eliciting the amplitude of 
fusion. The final stage is the ‘‘ stereoscopic vision ’’ (a more 


accurate term than sense of perspective). This is conveniently 
tested with graded stereoscopic slides. 

In this regard it is worth while noting that perception of depth 
is not dependent solely upon binocular vision (Duane)—and thus 
such tests as Hering’s drop test do not give proof of that which 
one is really seeking in squinters—.e., the ability to combine two 
slightly dissimilar images and so produce an illusion of depth. 


ABNORMAL RETINAL CORRESPONDENCE. 


If abnormal retinal correspondence is present, it will be found 
that the patient will either be able to ‘‘ put the butterfly in the 
net ’’ at some angle other than the true angle of squint or not be 
able to put the butterfly in at any angle. Of the two, the latter 
is the usual state of affairs. Some authors (Mayou®*) have 
differentiated between these two types of case as if they were 
different varieties. Thus, the former group were said to have 
‘“*true abnormal retinal correspondence,’’ and the latter group 
‘total suppression.’’ Miss Mayou says of this latter group ‘“‘it 
is presumed that the area of suppression is so large that he is 
unable to perceive the images at the same time without alterna- 
tion.”’ 

The term ‘‘ total suppression ’’ is very misleading, as the sup- 
pression is not total, but regional. In addition, the mirror-screen 
tests have shown that these two groups are essentially the same, 
and that all these cases may be accurately described as having an 
abnormal retinal correspondence. 

The essential values one must know before assessing retinal 
correspondence are: 

1. The angle of squint. 

2. The angle of the patient’s ‘‘ binocular projection.’’ (I have 
used this term to describe the angle between the space projection 
of the visual line of the fixing eye and the space projection of a 
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line passing through a point a known angular distance away in 
the squinting eye.) 

These two values should be the same, and any difference between 
the two indicates an abnormal correspondence. The angular 
difference is called the angle of anomaly (Bielschowsky”). 


MEASUREMENT OF ANGLE OF ANOMALY. 


One may measure the angle of anomaly in a variety of ways. 

1. By the synoptophore. 

If the patient can put the butterfly in the net at some angle other 
than his true angle of squint, one obtains a direct measurement. 
Thus, suppose his angle were 40° and the butterfly were seen ‘‘ in 
the net ”’ at 30°, the angle of anomaly would be 10°. 

2. By the mirror-screen. 

As described above, one obtains a direct measurement of the 
angle of anomaly by this method. 

3. By the Maddox-rod. 

One uses the Maddox-rod in the usual way. Thus, suppose 
the angle of squint were 30° and the light and streak subtended 
an angle of 15° at the eye, the angle of anomaly would be 15°. 
Muegge! used this method, and differentiated between those cases 
where the angle of squint and angle of anomaly were equal (which 
he called harmonious) and those whose angle of anomaly was less 
than the angle of squint (called unharmonious). 

4. By the diplopia method. 

The angle of squint may be 20°, but when diplopia images are 
induced, the images may only subtend an angle of 10° (angle of 
anomaly of 10°). 

5. By the measurement of the projection of after images. 

Tschermak" used this method, and devised an apparatus called 
the Kongruenz Apparat. This was later modified by Chavasse™. 
Hering” described a similar method in 1863. 

Now the angle of anomaly will be found to vary very greatly 
according to the method used for measuring it, and some persons 
may be found to have normal correspondence when measured by 
the synoptophore and yet appear to have an abnormal correspon- 
dence when measured by other methods. (For example, a girl 
who had a squint of 20°, had normal correspondence with the 
synoptophore and yet her diplopia images were only 8° apart— 
suggesting an angle of anomaly of 12°). ‘ 

Because of these seeming variations in the measurements, I was 
of the opinion that abnormal correspondence was not a fixed 
relationship, as is normal correspondence (Travers"’). 

But, if one reflects, one will see that this is an unwarrantable 
assumption, as the methods used for measuring the angle of 
anomaly are not comparable. 
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Thus, by the synoptophore and mirror-screen one measures the 
angle between the projection lines of the two maculae (points of 
similar visual acuity). 

By the Maddox-rod and diplopia tests one measures the angle 
between the projection line of one macula and an eccentric point 
in the other eye (one is here comparing the projection of a point 
of high with one of low visual acuity). 

Therefore one should not draw conclusions regarding the 
instability of anomaly angles from these tests. 

Tests with the mirror-screen show that the angle of anomaly 
in an individual case does not vary from week to week. 

Retinal correspondence is of clinical importance only in relation 
to fusion—that is, fusion of macular images. ‘Therefore I think 
that abnormal correspondence should only be diagnosed by a 
method which involves measurement of the projection lines of 
both maculae. The synoptophore and mirror-screen are two such 
methods. 


Scheme of Binocular Vision 


It is clear that, with recent research in squint, some alteration 
of Worth’s classical grades of binocular vision is needed. It is 
simpler to give a different classification than to amplify his 
groups. 


First STAGE OF BINOCULAR VISION. 


The first stage of binocular vision is clearly ‘‘ simultaneous 
perception.’’ Reverting to the testing of binocular vision with 
a synoptophore, if the patient can see the butterfly at the same 
time as he sees the net, he has ‘‘ simultaneous perception.’”’ This 
term is accurate, and makes no reference to the correspondence. 


First GRADE OF NORMAL BINOCULAR VISION. 


There are various authors (Mayou®, Lyle and Jackson’*) who 
describe sub-groups of the first grade of binocular vision. Thus 
there is simultaneous macular perception (using a slide which 
subtends an angle of 8° at the nodal point) and simultaneous 
foveal perception (using a slide subtending an angle of 3°). These 
two groups designate simply a difference in the extent of sup- 
pression, and once again there is no real difference between them. 


NORMAL AND ABNORMAL BINOCULAR VISION. 


After simultaneous perception has been reached, binocular 
vision may develop normally or abnormally. The first requisite 
of normal binocular vision is normal correspondence. After this 
comes normal fusion, and then stereoscopic vision. 
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If the patient has abnormal correspondence, it should be noted 
that he still has simultaneous macular perception—because the 
two monocular images are seen simultaneously, although not 
superimposed. Therefore, it is inaccurate to say that simultaneous 
macular perception is the first stage of normal binocular vision, 
as is So commonly done. 

Abnormal retinal correspondence does not provide the patient 
with a type of binocular vision that allows one macular image to 
combine with the eccentrically placed image in the other eye, and 
therefore any reports of grades of abnormal correspondence simply 
indicate grades of suppression. (It has been freely suggested that 
abnormal correspondence does imply a useful though inferior type 
of binocular vision (Lyle and Jackson’* and Pugh”). 


The following is a scheme of binocular vision : 


Simultaneous Perception. 

Normal Development. Abnormal Development. 
Normal correspondence. Abnormal correspondence. 
True fusion. 

Stereoscopic vision. 


SUMMARY. 


The foregoing may be now summarised : 

1. Worth’s classical grades of binocular vision are shown to 
be inadequate. 

2. The methods of assessing the state of binocular vision are 
briefly described. 

3. To determine if correspondence is normal or abnormal one 
must know two values—the angle of squint and the ‘‘ angle of 
binocular projection.”’ 

4. Various methods of estimating the angle of anomaly are 
mentioned. 

5. It is shown that these methods are not comparable, one 
with the other. 

6. It is suggested that tests such as the synoptophore method 
or‘the mirror-screen—which measure the binocular projection lines 
of the two maculae, are the best methods of diagnosing abnormal 
correspondence and measuring the angle of anomaly. 

7. It is suggested that there is no real difference in the various 
types of abnormal retinal correspondence described. 

8. It is suggested that the various grades of the first stage of 
normal binocular vision described only indicate different degrees 
of suppression. 

9. Ascheme of the development and grades of binocular vision 
is given. 
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A NEW TECHNIQUE FOR THE APPLICATION OF 
RADON SEEDS TO THE SCLERA IN THE 
TREATMENT OF GLIOMA RETINAE 


BY 
H. B. STALLARD 


LONDON 


THE value of radiotherapy in the treatment of glioma retinae has 
become established. A number of cases have been reported in 
which this neoplasm has proved to be very radiosensitive and when 
of a moderate size it has disappeared and there have been no 
recurrences in periods up to 9 years after irradiation ; some useful 
vision has been retained and the child’s life saved. 

Foster Moore at St. Bartholomew’s Hospital used at first inter- 
stitial irradiation. He incised the sclera over the centre of the 
neoplasm using an angular knife with two cutting edges and the 
exact width of this instrument equalled the diameter of a radon 
seed.’ One side of the blade was painted with sterile gentian violet 
solution to mark the site of the scleral incision after the knife 
had been withdrawn. The point of the knife was passed through 
the sclera and choroid and entered the base of the neoplasm. On 
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its withdrawal a radon seed in a special holder was introduced 
point first into the incision and secured in position by passing the 
black silk suture, which emerged from its other extremity, through 
a sterile circular rubber disc placed over the adjacent sclera. This 
procedure was in time abandoned in favour of suturing the radon 
seed or seeds to the sclera at the desired site. For this purpose 
a shallow groove is fashioned in the platinum envelope half-way 
along the length of the seed and in this a 000 black silk suture is 


a. Kadon seed. 
b. Groove. 
c. Sclera. 


Fia. 1. 


tied and to the free ends of this suture very small half-circle arterial 
needles are threaded. 

The method which I have used for fixing the radon seed to 
the sclera is shown in Fig. 1. 

This technique may be readily effected as far back on the sclera 
as the temporal extremity of the inferior oblique muscle insertion 
and by using a double pronged retractor inserted into the super- 
ficial layers of the sclera and an Arruga’s retractor the sclera 
adjacent to the optic nerve can be reached when the external rectus 
muscle is divided and an external canthotomy has been performed. 
In the posterior sclera around the optic nerve it is difficult to 
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manoeuvre even the finest needle holder, the needle and the radon 
seed, with the degree of precision and accuracy so desirable in 
these cases. 

For this purpose Foster Moore tried an ingenious device in the 
form of a narrow spring metal band, encircling } of the circum- 
ference of the radon seed, with 2 fine teeth set obliquely at the 
extremities of the band. The band was compressed by forceps 
and an attempt made by the spring action of the band to engage 
its teeth in the superficial layers of the sclera. (See Fig. 2.) 

I tried also to obtain secure fixation in the sclera by fixing 2 
fine needle points 06 mm. long, 2 mm. apart, slightly diverging 
from each other and set at an angle of 60° with the long axis of 


the radon seed, in a small metal plate attached to the centre of 
the seed. Neither of these devices fulfilled their purpose properly 
and securely. 

Recently I have had to treat with radon seeds 2 children in 
whom the glioma was situated adjacent to the optic disc on the 
temporal side. In both these cases surgical access was gained 
as far as the dural sheath without apparent damage to any 
important structures. 

A strip of heated Stent dental wax 4 mm. wide and 2 mm. thick 
was taken and moulded to the sclera over the site of the growth 
and brought forwards in the meridian of the neoplasm to a point 
about 3 or 4 mm. in front of the equator. The posterior extremity of 
this strip extended to within 1 mm. of the dural sheath of the 
optic nerve. The position of the lateral margins and anterior 
extremity of the Stent strip were then marked by charring the 
superficial layers of the sclera with a few touches from the point 
of a fine heated probe. The strip was then removed and with 
small eyeless cataract needles, used for corneo-scleral stitching, 
2 sutures were passed through the superficial layers of the sclera 
about 2 mm. in front of and 3 mm. behind the equator as shown 
in Fig. 3. 

The ends of these sutures were left loose. The posterior extremity 
of the Stent was reheated in hot sterile water and a radon seed 





Fic. 3. 


Left eye. The externa) rectus muscle has been divided and the 
eye rotated to the nasal side by a suture passed through the 


tendon of the muscle. The insertion of the inferior oblique 
muscle and the posterior part of the sclera are exposed. The 
strip of Stent dental wax is shown in position above the insertion 
of the inferior oblique muscle. 


Fic. 4. 


a. Strip of Stent dental wax moulded to sclera. 

b. Radon seed embedded in Stent. 

c. Sclera. 

(i) Is a cross section through the end of the strip of Stent holding 
the radon seed. 

(ii) and (iii) Show alternative methods of suturing the Stent strip 
to the sclera in front of and behind the equator (see text). 
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pressed into its concave or anterior surface, the seed being so 
placed that with the Stent strip secured in position it lay over 
the neoplasm. The strip with the radon seed was then placed on 
the sclera and final adjustments were effected by heating a broad 
flat spatula and pressing it against the strip at the requisite points. 
The 2 sutures were then brought over the Stent strip which was 


slightly heated and softened where the sutures crossed it so that 
they became embedded for about 0:5 mm. before being tied. The 


FiaG 5. 


Radiograph showing radon seed in position. 


edges of the Stent strip and.any rough places were smoothed and 
rounded off by applications of a heated flat spatula (Fig. 4). 

The divided edges of Tenon’s capsule, the external rectus muscle 
and the conjunctiva were brought together and sutured. The 
radon seed remained firmly in position, a fact confirmed by a 
radiograph taken on the 3rd or 4th day after operation (see Fig. 5) 
and at the removal of the radon seed on the 8th day after its 
insertion. 

In the two cases mentioned above irradiation of the growth has 
up to date proved to be effective. The presence of the Stent strip 
gave rise to no increased irritation and there was no infection or 
sepsis in either of the cases. 

To date there has been no ophthalmoscopic evidence of any 
damage to the optic nerve head nor to the intra-ocular media. 

This method of retaining a radon seed in apposition to the 
posterior extremity of the globe is technically simple, is effective 
and without complications. The posterior extremity of the Stent 
strip could be enlarged or divided into two or more branches for 
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the accommodation of additional radon seeds. For instance, in a 
case in which there was a large mass of glioma extending above 
and below the macula the posterior extremity of the Stent strip 
could be bifurcated, each division carrying a radon seed, one 
passing above the insertion of the inferior oblique muscle and the 
other below and between the muscle and the globe. 


Summary 


This paper describes a method of applying radon seeds to the 
posterior part of the sclera by means of embedding the seed or 
seeds in a strip of Stent dental wax moulded to the sclera at the 
desired site. The Stent strip is secured in place by sutures travers- 
ing the superficial layers of the sclera in front of and behind the 
equator. 
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AsouT three years ago our attention was called to the occurrence 
of cataract in a colony of rats kept by a research laboratory.* It 
had been observed that from time to time mature bilateral cataract 
appeared in a healthy animal, which had been kept for breeding 
purposes and had never been subjected to any experimental pro- 
cedure or dietary deficiency. The cataract was not the result of 
an injury; the animals grew well, reproduced reasonably well, 
and, apart from the cataract, showed no pathological symptoms. 
Since there was no obvious explanation for the appearance of 
this cataract, we concluded that an hereditary factor might be 
involved. 

We received in the first instance a cataractous female rat with 





* We are greatly indebted to Messrs. Vitamins, Ltd., for drawing our atiention to 
this cataract and for presenting us with affected animals. 
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Rat from the affected stock showing mature cataract. 


a litter of eleven. Subsequently we received seven other cataract- 
ous animals from the same source, and from these, six generations 
of rats (200 animals) were bred. 

The original animals were pink-eyed piebald agouti, a variety 
of Rattus Norwegicus. By interbreeding many albinos were 
produced, and in the piebald offspring the colour of the hood 
varied from pale grey to deep fawn; in two litters piebald agouti 
with pigmented eyes appeared (3 rats). All of the animals bred 
by us were apparently healthy; a few (0-2 per cent.) died with 
middle ear disease or ‘‘ rat pneumonia,’’ conditions which are 
known to occur in rat colonies. The diet was at all times adequate 
with respect to composition and to the amount of food supplies; 
the animals were well housed and cared for. The cataract appeared 
in successive generations, and we were satisfied that some here- 
ditary factor was concerned in its production. Many of our 
animals were observed for as long as two years, and no obvious 
or characteristic pathological conditions appeared, except in the 
eyes. 

Histological examination of the eyes of 115 animals showed 
that, although the iris and ciliary body were normal, cataractous 
changes in the lens were invariably associated with a typical form 
of retinal degeneration. In this paper we wish to describe the 
cataract; the retinal lesion is fully described in the following 
paper (p. 613). 

Ophthalmoscopic Observation.—The cataract was found to have 
a characteristic form and course of development. The typical 
course as observed ophthalmoscopically was as follows: The lens 
remained clear for a period varying from five weeks to three 
months after birth. The first change that could be seen was the. 
appearance of a patch of dust-like opacities in the posterior cortex.. 
These opacities gradually increased in number and in density, 
taking the form of a disc of stippled opacities. The area of this 
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disc slowly increased, spreading to involve the whole of the 
posterior cortex, and at the same time a shadowy ring formed 
around the nucleus. Gradually the whole lens became shadowy, 
and finally opaque, milky white. Apparently degeneration of lens 
tissue began in isglated areas in the posterior cortex, the degenera- 
tive changes spféading gradually to involve the whole of the 
posterior, and fimally, the anterior cortex. 

The chief variations from this typical form were: (1) The first 
lens changes sométimes took the form of small vacuoles scattered 
over the back of the lens. (2) The nuclear ring was absent in 
many cases. (3) The position of the disc of stippled opacities 
varied ; in some cases it appeared at the posterior pole, but usually 
it was a little below and on the nasal side. 

The age at which the lens changes first became apparent varied 
in different animals from five weeks to three months, the usual 
time was at about the age of nine weeks. The rate at which the 
cataract developed also varied greatly in different animals and 
even in the two eyes of the same animal. Sometimes the cataract 
developed rapidly in one eye while in the other eye the lens opacities 
remained stationary or progressed very slowly. In one animal 
mature cataract developed in one eye, while the other lens remained 
perfectly clear until the animal was killed at the age of 11 months. 
In a number of animals the lens changes progressed so slowly 
that mature cataract did not develop although the animals lived 
as long as 21 months. 

Apart from the characteristic lens opacities, the only other 
abnormality observed with the ophthalmoscope was the occasional 
persistence of remnants of the hyaloid artery, and the appearance 
of a marked shagreen. In some cases these were associated with 
typical cataractous changes, but in other cases in which they were 
observed cataract did not develop. 

Histological Examination of the Lens.—The lens capsule 
showed some interesting changes. Up to the age of 10 weeks it 
remained very thin and of equal thickness throughout, but in 
older animals, both with normal and abnormal retinae, it became 
much thicker anteriorly. Some actual measurements showed that 
the anterior capsule had an average thickness of 9 in the young 
animal and 20n in the adult (Figs. 1 and 2), and with the develop- 
ment of mature cataract the anterior capsule usually reached a 
thickness of 45y (Figs. 3 and 4). In comparison, normal eyes 
from other stocks and various ages showed a lens capsule of about 
10u in thickness (Fig. 5). The posterior capsule was thin and 
was always disrupted when the cataract had fully matured. The 
broken ends of the capsule could be seen coiled like a spiral spring 
at the equator (Figs. 6 and 7). 

The difficulty of obtaining unbroken thin sections of the lens 





Fic. 1. 


Lens from a rat, aged 7 weeks, belonging to the affected 
stock, but with a normal retina. Anterior capsule (7/4) 
and cortex are normal. #? Bouin. 


Haematoxylin and eosin. (X150.) 


Fic. 2 


Lens from a rat, aged 21 months. Retina was degenerate. 
The lens appeared cloudy ophthalmoscopically, but on 
section showed only slight vacuolation of the cortex. 
The anterior capsule was thickened (21/). ? Bouin. 


Haematoxylin and eosin. (X150.) 








Fic. 3. 


Lens from a rat 21 months old, with very degenerate 
retina and almost mature cataract. The cortical fibres 
are swollen and vacuolated. The anterior capsule is 
much thickened (35/#). } Bouin 

Haematoxylin and eosin. (X150) 


Fic. 4. 


Lens from a rat, 17 months old, with hypermature 
cataract. There is a total loss of cortical structure, and 
new fibrous tissue formation inside the grossly thickened 
anterior capsule (51/4). Advanced degeneration of the 
retina, and intra-ocular haemorrhages were present. 
? Bouin. 


Haematoxylin and eosin. (X150.) 





Fic. 5. 


Normal lens capsule (6/4) from a black and white rat, 
aged 6 months, of normal stock. #? Bouin. 


Haematoxylin and eosin. (X150.) 


FIG. 6. 


Eyeball from a rat, aged 11 months, showing a mature 
cataract. The posterior capsule has disrupted, the coiled 
up ends of the capsule can be seen (aand b). The posterior 
cortex has absorbed ; the anterior cortex (c) is a flocculent 
mass. The nucleus (7) is palely stained, and the retina (r) 
is very degenerate. A hyaloid remnant (hk) can be seen 
extending from the retina to the lens. }? Bouin. 


Haematoxylin and eosin. (X15.) 








Fic. 7. 


A high power view of the coiled-up capsule (a) in Fig. 6 
? Bouin. 
Haematoxylin and eosin. (X150.) 


Fic. 8. 


Eye of a rat, aged 17 months, in final stage of degenera- 
tion. There is a mature cataract and the posterior capsule 
has disrupted. The posterior chamber if full of haemorr- 
hages (4) and an accumulation of lens débris (/). There is 
fibrous tissue formation (f) behind the iris (#) and inside 
the anterior lens capsule (a) which is much thickened. 
The retina (r) has entirely lost its normal structure. 
# Bouin. 
Haematoxylin and eosin. (X15.) 
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is well known to histologists. We experimented with a large 
number of fixatives and found that Zenker, which was in sufficient 
strength to fix the retina, hardened the lens, while formol caused 
a vacuolation of the cortex which was a most deceptive artifact. 
Orth’s fluid proved unsatisfactory, but with Bouin’s solution (% 
strength) it was possible to cut whole sections of the lens and at 
the same time to obtain a good fixation of both lens and retina. 

In the young animals the cortex of the lens had a normal 
appearance with numerous nuclei and growing fibres at the 
equator (Fig. 1). The earliest discernible histological change in 
the cortex occurred immediately under the capsule. The fibres 
swelled and became homogeneous (Fig. 3), while the vacuoles 
occurred patchily in both the anterior and posterior parts of the 
lens. No direct relation between this vacuolation and the 
‘* stippling ’’ observed with the ophthalmoscope could be estab- 
lished, although both occurred at about the same time. It is 
highly probable that the stipples may be vacuoles caused by 
osmotic changes such as occur in the early stages of diabetic 
cataract, and that subsequently fixation and staining would cause 
them to disappear. 

The nuclear outline was usually distinct, particularly in sections 
fixed with Zenker. In a cataractous lens the nucleus stained 
palely. With maturation of the cataract the cortical fibres broke 
into globular masses. This softening was most marked in the 
anterior cortex where a flocculent mass remained inside the 
thickened capsule. The posterior cortex seemed to absorb and, 
after the capsule disrupted, lens debris escaped into the vitreous 
(Fig. 8). Finally, a fibrosis occurred immediately inside the 
capsule and the same process occurred in the vitreous particularly 
in the region between the ciliary body and the lens. In a few 
cases the cataract evidently absorbed and a shrunken remnant of 
the lens was left, surrounded by a much thickened capsule. 

It has already been mentioned that in the affected rats an 
occasional hyaloid remnant was seen with the ophthalmoscope 
and this was also apparent on section as a fibrous plaque on 
the back of the lens. In some cases also there was a persistence 
of fibrils in the vitreous which passed from the optic disc in such 
a manner as to suggest that they were remnants of the primary 
vitreous (Fig. 6). 

Genetics.—Breeding experiments showed that the retinal lesion is 
inherited as a Mendelian recessive factor. The evidencé may be 
summarised as follows: The offspring resulting from crossing an 
affected male with a normal female* all had normal retinae; in the 
back-cross of females of this mating with an affected male, the 





* London Strain Wistar Rat purchased from Glaxo Laboratories, Limited. 
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lesion appeared in 50 per cent. of the offspring ; when both parents 
were affected the lesion appeared in 100 per cent. of the offspring. 
There was no evidence of sex-linkage. 

The cataract is not inherited as a simple recessive factor since 
when both parents were cataractous only 69 per cent. of the off- 
spring developed cataract. If the cataract is directly inherited 
the mode of inheritance is complex, involving more than one 
factor; it is more probable that the cataract is a secondary 
phenomenon associated with the retinal degeneration or some 
other developmental. defect. The inheritance of the retinal lesion 
and of the cataract are more fully discussed in a separate com- 
munication (Bourne and Gruneberg). 


Discussion 


The immediate cause of this cataract has not been identified. 
The fact that animals of this strain with normal retinae showed 
no jens abnormalities of any kind and the lens changes described 
were never found without the retinal lesion indicates that the two 
conditions are closely associated; probably a single hereditary 
factor (gene) is responsible for both. The variations in the time 
of onset and in the rate of development of the lens changes in 
different animals and in the two eyes of the same animal suggest 
that the cataract is a secondary phenomenon, but we cannot 
regard it as being simply a ‘‘ terminal complication ”’ resulting 
from the retinal disintegration. 1n the first place the lens changes 
begin at an early age, and can be seen with the ophthalmoscope 
when the animal is about nine weeks old, in a few cases they 
were visible as early as the fifth week; and it was found that at 
this age the retina is not grossly degenerate, only the outer 
nuclear and rod layers being affected (see page 616). Further- 
more, the retinal degeneration was not invariably associated with 
lens changes ; a number of animals in which the retinal degenera- 
tion had progressed to an advanced stage failed to show any lens 
changes at all, although they were observed for as long as eighteen 
months. Therefore, although there is a close genetical associa- 
tion between the retinal degeneration and the cataract, a further 
search must be made for the factors which affect the lens directly. 

The persistence of hyaloid remnants and of fibrous strands in 
the vitreous, together with the abnormal thickness of the anterior 
capsule and the early rupture of the very thin posterior capsule, 
_are prominent features of this lesion. This suggests that, asso- 
ciated with the hereditary retinal defect, there may be also a 
defective development of the vitreous and lens capsule. It is 
possible that some abnormality in the vitreous body or in the lens 
capsule may be more directly related to the production of the 
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cataract than the retinal lesion itself. This point is being more 
fully investigated. 


The cataract is not due to a disturbance in the blood supply 
to the eye; the vessels of the retina and choroid were found to 
be healthy at the time of onset of the lens changes; the iris and 
ciliary body were found to be normal. Nor is it likely that the 
cataract results from some general metabolic disturbance, since 
the two eyes of an animal are not always affected to the same 
extent. The animals appear to be healthy and their diet is 
adequate in all known dietary essentials. 

It is interesting to note that Jess (1925) described an hereditary 
and congenital cataract occurring in a colony of white rats. 
Thirty-four per cent. of the 300 eyes examined by him were 
affected. The cataract consisted of granular opacities in the 
anterior cortex; the number, size and density of these opacities 


varied greatly, often appearing as a thick ‘‘ bee-swarm ”’ in an 
y> PP 4 


otherwise clear lens. From this description it appears that Jess’s 


cataract is different from the one described here. 
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In the preceding paper (p. 608) a form of cataract occurring in 
rats and associated with a particular form of retinal degeneration 
was described. It was shown that the retinal-defect is hereditary 


and that the mode of inheritance is that of a Mendelian recessive 
factor. The purpose of the present communication is to describe 
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the histological examination of the origin and progress of the 
retinal degeneration. 

Apart from colobomata, which occur frequently in rabbits, there 
are few records of hereditary retinal defects in animals, and the 
rats which we were fertunate enough to acquire have provided 
an unusual opportunity of following the progress of a retinal 
degeneration, due to an hereditary defect, through all its stages. 

The retinal lesion itself proved to be of especial interest, since 
in our opinion it bears a striking resemblance to the microscopic 
appearance described in certain cases of retinitis pigmentosa 
(Verhoeff, 1931), (Stock, 1908). 


Experimental 


The strain of rats in which the retinal lesion occurred has 
already been described (p. 609). The eyes of 115 animals were 
examined microscopically at different ages varying from five days 
to twenty-one months. The animal was killed with chloroform 
and the eyes removed immediately after death; or the eyes were 
removed under local anaesthesia with novocaine. The latter 
method enabled us to compare the two eyes of one animal at 
different stages of development. 

Histological Technique.—Most of the eyes of the younger 
animals were fixed in Zenker’s solution, a few in Fleming’s solu- 
tion both with and without the acetic acid, and a few in Bouin’s 
solution. One or two were also treated by de Castro’s method 
for nerve fibres. Paraffin sections were cut at 8u and the follow- 
ing stains used; haematoxylin and eosin, the Azan modification 
of Mallory’s triple connective tissue stain, Feulgen’s method for 
nuclei, and Heidenhain’s iron haematoxylin with a counterstain 
of aniline blue and orange G. In addition a few of the eyes were 
stained with Bodian’s (1936) method for nerve fibres, and a few 
others with Mallory’s phosphotungstic acid haematoxylin for 
glia. 

The eyes from the older animals were fixed in ? strength Bouin’s 
solution, prepared as celloidin sections and stained with haema- 
toxylin and eosin. In these preparations sections of the whole 
eye including the lens were cut and examined. 

Results.—It is well known that the eye of the rat is immature 
at birth (Fig. 1) and does not reach maturity (Fig. 3) untii the 
animal is about 17 days old. It was found that rats of the stock 
under consideration passed through the normal stages of develop- 
ment between birth and about 17 days. Fig. 2 shows a section 
of an eye of one of these rats at 10 days and it will be seen that 
it is impossible to detect any abnormality whatever. Changes in 
the retina were first observed at about 3 weeks of age. The lesion 
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was in all cases bilateral, and during the first four months pro- 
gressed at about the same rate in different animals and in the two 
eyes of the same animal. In its later stages the degeneration 
might proceed at different rates in different individuals. 

The general course of the disease may be conveniently divided 
into stages as follows. 

1. Death of the rod nuclei of the outer nuclear layer (3 weeks). 

2. Complete degeneration of the outer nuclear layer, with 
disintegration of the rods themselves (3-7 weeks). 

3. Disappearance of the degenerate outer nuclear and rod 
layers, with replacement of these by a network of glial fibres. 
Alteration of the pigment epithelium accompanied by 
adhesions of this tissue to the retina, associated with the appearance 
of strands of thickened glial fibres, together with the alteration 
of the inner nuclear layer structure by the passage through it of 
these strands (over 7 weeks). 

4. Convolution of the whole retina apparently as a result 
of the tension exerted by the glial strands (about 11 months). 

5. Complete loss of the layered structure of the retina. 
This may be followed by intra-ocular haemorrhages and inflam- 
matory reactions in the vitreous (in the course of the 2nd year). 

The following is a detailed description of the microscopic 
appearance in each stage: 

Stage 1.—The first obvious sign of abnormality made _ its 
appearance at 21 days of age. With Feulgen’s method of stain- 
ing it could be seen that a considerable number of the outer nuclei 
were degenerate, and that the outer limbs of the rods were swollen, 
giving the appearance of a row of pale pink drops replacing the 
tips of the rods (normaily the outer limbs of the rods stain pinkish- 
purple with this method). This early degeneration of the outer 
ends of the rods could also be demonstrated very clearly with 
connective tissue stains, such as the orange G.-aniline blue mixture 
used in the Azan method. There was some evidence that a slight 
degeneration of the outer nuclear layer could be detected as early 
as 17 days, but it was difficult to be certain whether the number 
of dead cells was significant, since degenerate cells normally occur 
during the development of the retina (Gliicksmann, 1930). How- 
ever, it may certainly be said, in view of the relatively large 
number of nuclei which are degenerate at 21 days, that the pro- 
cess must start at least a few days earlier. 

Stage 2.—The degeneration of the cells of the outer nuclear 
layer continued, until during the 5th week it was difficult to find 
a single normal rod nucleus in the whole layer (Fig. 4), while 
the few cone nuclei (Walls, 1934, and Fig. 8)*, were normal. 





* We are indebted to Dr. Walls for the loan of the slide from which this photo- 
graph was made. 
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From 5 to 8 weeks a disappearance of the dead cells resulted in 
a gradual thinning of the layer, until at 9 weeks it had entirely 
disappeared with the exception of the cone nuclei (Figs. 5 and 9). 
As might be expected, the degeneration of the rods ran parallel 
with that of the nuclei; between 28 and 42 days they lost the 
characteristic differential staining of inner and outer limbs 
(Tansley, 1933), and though they still formed a good layer they 
did not appear to be healthy. As the outer nuclear layer dis- 
appeared, the rods also lost their structure, and at 7 weeks the 
space between the dead outer nuclear cells and the pigment epithe- 
lium was filled with a homogeneous mass which gradually became 
reduced in thickness, and was later replaced by a glial network 
formed by proliferation of Miiller’s fibres (Fig. 11). In one litter 
in which the fresh retinae were examined after the animals had 
been kept in the dark overnight, it was found that visual purple 
was still present at 5 weeks but had disappeared a week later. 
Histological examination of the other eye which was removed at 
the same time, showed that visual purple was present so long as 
the outer limbs showed the characteristic differential staining, even 
though the nuclei were already dead. 

The disappearance of the rod debris was accomplished, partially 
at least, by phagocytosis. At about 9 weeks Miiller’s fibres became 
very much thickened in the inner fibre layer (Figs. 9, 12 and 13), 
and by 11 weeks these thick fibres could be traced into the inner 
nuclear layer, while a little later they formed a reticular network 
between this layer and the pigment epithelium (Fig. 11). 

Stage 3.—At about 12 weeks the pigment epithelium became 
much altered in appearance (Fig. 13). As early as 7 weeks this 
tissue might show signs of abnormality in an irregular thickening 
which continued until the epithelium was quite invisible over some 
areas, and several cells thick in others. Since cell division was 
never seen, the thickening was probably due to a migration of the 
cells. In the thick patches the nuclei looked normal but the cell 
boundaries were not recognisable. These alterations of the pig- 
ment epithelium were accompanied by an adhesion of this tissue 
to the retina, so that in those sections where the retina had become 
detached from the back of the eyeball during fixation, the break 
tended to occur between the pigment epithelium and the choroid, 
and not, as is usually the case, between the pigment epithelium 
and the retina (Fig. 13). 

At this stage, also, it was possible to recognise the first signs 
of an actual tissue connection between the pigment epithelium and 
the retina. This took the form of fibre bundles running from 
one tissue into the other. These bundles were apparently com- 
posed mainly of glia with a few connective tissue fibres among 
them. It was impossible to be certain whether they penetrated 





Fig, 1. 


Section through the rat eye at birth. 
Bouin. Haematoxylin and eosin. 
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Fic. 2. 


Section through the retina of a rat from the affected stock 
aged 10 days. The retina is perfectly normal for an 
animal of this age. Bouin. Haematoxylin and eosin. 
(X 160.) 
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Fic. 3 


Section through the normal adult retina. 
Bouin. Haematoxylin and eosin. (X 150.) 
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Fic. 4. 


Section through the retina of a rat from the affected stock 
aged 7 weeks. The outer nuclear layer is completely 
degenerate and the rods have lost their microscopic 
structure (2nd stage). Zenker. Feulgen. (X250.) 
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Fic. 5. 


Section through the retina of a rat from the affected stock 
aged 17 months. The outer nuclear layer has disappeared 
and the fibre bundles which begin to appear at this stage are 
easily recognisable (3rd stage). 3/4 Bouin. Haematoxylin 
and eosin. (X120.) 
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FIG. 6. 


Section through the retina of a rat from the affected stock 
aged 174 months. The retina is beginning to become 
distorted and the fibre bundles have completely divided 
the inner nuclear layer (4th stage). 3/4 Bouin. Haema- 
toxylin and eosin. (X120.) 
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Fic. 7. 


Section through the retina of a rat from the affected stock 
aged 17 months. The layered structure of the retina has 
been lost and the whole tissue is violently distorted (5th 
stage). 3/4 Bouin Haematoxylin and eosin. (X240.) 
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Fia. 8. 


Section through the normal adult rat retina showing 
difference between rod and cone nuclei. Kolmer. Iron 
haematoxylin and phloxine. This section was lent by Dr. 


G. L. Walls. C.N., Cone Nucleus. K.N., Rod Nuclei. 


(* 1250.) 





Fic. 9. 


Section through the retina of a rat from the affected stock 
aged 19 weeks. The outer nuclear layer has completely 
disappeared. Note the prominence of Miller's fibres in 
the inner nuclear layer. (cf. Verhoeff 1931.) Zenker. 


[ron haematoxylin, aniline blue and orange G. (X400.) 


Fie. 10. 


A section from a case of human retinitis pigmentosa. 
(Reproduced from Verhoeff, Arch. of Ophthal., Vol. V, 
p. 392, 1931.) Fig. 2, ‘* Gliosis of the retina. Miller's 
fibres extend through the retina and replace the neuro- 
epithelium with a layer of neuroglia fibrils running 
parallel with the retina. On the right the limiting 
membrane has been destroyed. The normal chorio- 
capillaris of the choroid is well shown. Phosphotungstic 
acid haematoxylin,”’ 
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BiG. 32. 


Section through the retina of a rat from the affected stock 
aged 19 weeks, Note the bundle of fibres running through 


the inner nuclear layer and the network composed of glial 
fibres between this layer and the pigment epithelium. 


Zenker. Iron haematoxylin, aniline blue and orange G, 
Gl. N., Glial Network. F.B., Fibre Bundle. (X550.) 
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Fic. 12. 


Another part of the same section. Detail of one of the 
fibre bundles running between the pigment epithelium 
and the retina. Note also the thickened Miller's fibres 
in the inner fibre layer. Zenker. Iron haematoxylin, 
aniline blue and orange G. M.F., Miller's Fibres. 


F.B., Fibre Bundle. (X240.) 





Fic 13. 


The periphery of the section photographed in Fig. 9. The 
pigment epithelium has become stuck to the retina and its 
nuclei are crowded together. Note that the condition 
is not so far advanced in this part of the retina as it is 
nearer the centre (Fig. 9). Zenker. Iron haematoxylin, 
aniline blue and orange G. (X400.) 


Fic. 14. 


Section through the retina of a pigmented rat from the 
affected stock aged 24 weeks. The pigment of the pig- 
ment epithelium is moving into the retina along the path 
made by one of the fibre bundles. Zenker. Feulgen. 
P., Pigment Granules. (X1280.) 
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Fic. 15. 


Section through the retina of a rat from the affected stock 
aged 94 months. Large vessels are present both 
in the retina and in the choroid. 3/4 Bouin. Haema- 
toxylin and eosin. (X240.) 


Fic. 16. 


Section through the eye of a rat from the affected stock 
aged 18 months, giving a general picture of the most 
advanced stage of degeneration. There has been a 
haemorrhage into the posterior chamber which is also full 
of débris from the cataractous lens. There is fibrosis at 
the posterior pole of the lens, and in the posterior angles. 
3/4 Bouin. Haematoxylin and eosin. (X40.) 
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the retina from the pigment epithelium or vice versa (Figs. 5 
and 18), but it is probable that the glial fibres were contributed 
by the retina, and that the pigment epithelium cells migrated 
into the retina along the paths thus made. 

The pigment epithelium was, in most cases, unpigmented in 
these rats, since they were either albinos or pink-eyed piebald 
agouties, but a few animals did show a deeper colouring. These 
had pigmented eyes, and at this stage some movement of pigment 
into the retina could be seen. The migration did not begin until 
tissue connection with the retina was established, and the pigment 
granules always followed the path made by the connecting fibres 
(Fig. 14). 

The groups of fibres might on occasion be accompanied by 
blood vessels and there is no doubt that these originated in the 
retina. 

Stages 4 and 5.—As the third stage passed into the fourth, the 
fibre strands appeared to distort the retina. The first sign of 
alteration of the general retinal structures was seen in the inner 
nuclear layer which was completely divided where the bundles of 
fibres passed through it (Fig. 6). Nuclei resembling those of this 
layer were also found lying along the course of the bundles, and 
it looked as though these had either migrated or been drawn into 
this position. 

The distortion of the retina became more violent as the con- 
dition progressed. Towards the end of the first year the whole 
structure was altered (Fig. 7), apparently owing to the increasing 
fibrosis, and the cells of both the inner nuclear and ganglion 
cell layers became more and more scattered. 

At this stage changes could be seen in the walls of the blood 
vessels of the retina and choroid. They stained poorly and had 
a hyaline appearance (Fig. 15). 

Later still, the sections showed what appeared to be fibrous 
strands between the retina and the posterior cortex of the lens, 
and at the posterior angle behind the ciliary body. There was 
also a tendency for gross intra-ocular haemorrhages which usually 
occurred from the retinal vessels. These were observed both 
clinically and microscopically, and in the latest stages of degenera- 
tion it was common to find blood corpuscles both in the posterior 
and anterior chambers. Accumulations of lens debris were also 
found in the posterior chamber of those eyes in which the retinal 
defect was accompanied by cataract, and this was associated with 
an inflammatory reaction consisting of a fine fibrosis and the 
appearance of leucocytes (Fig. 16). 

The terminal stages of the degeneration did not usually occur 
until the animals were over 18 months of age. 
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It was observed that, after the death of the rod cells and as 
soon as the secondary changes had begun, the lesion was always 
more severe in the centre than in the periphery of the retina, and 
this difference tended to become more marked as the condition 
advanced. Thus, at about 8-12 months it was common to find the 
retina much distorted round the optic disc, while in the ciliary 
area the different layers were in their normal position, with the 
exception of the outer nuclear and outer fibre layers which had, 
of course, long since disappeared. 

In spite of the total loss of its outer part, the retina did not 
become markedly thinner as the condition progressed, owing to 
thickening of the inner fibre layer. 

Other Tissues of the Eye.—The choroid in the affected eyes was 
often thicker than in the normal eyes of this stock, but in the early 
stages at least, was not thicker than may be found in the eyes of 
rats of other stocks. The thickening was chiefly due to an increase 
in the connective tissue, and the blood vessels remained unaffected 
at least in the early stages of degeneration. 

The iris and ciliary body were most carefully examined at all 
stages of the disease but no abnormality whatsoever could be 
detected. 

The posterior cortical cataract associated with the retinal con- 
dition has already been described and its possible relation to the 
retinal degeneration has been discussed (p. 608 ). 


Note on the Condition of the Blood Vessels of the 
Choroid and Retina by Dorothy S. Russell 


A SPECIAL microscopical examination was made of the blood 
vessels of the choroid and retina in this series of rats, including 
normal controls. Assuming that the rod and cone layer is 
dependent for its nutrition upon the vessels of the choroid it is 
obvious that great importance would attach to the finding of any 
pathological change in these vessels at an early stage of the 
retinal degeneration. 

The sections examined were taken from rats exhibiting all stages 
of retinal degeneration, the ages of the animals ranging from 5 
to 267 days. Preparations stained with haematoxylin and eosin 
and by the Azan method were selected tor examination ; the latter 
method in particular gives a sharp picture of arteriolar and 
capillary structure, enabling slight changes to be detected. Pre- 
parations stained for elastic fibrils were not available. 

At all stages there is considerable, sometimes great, dilatation 
and. engorgement of the capillaries of the choroid. In early phases 
of the retinal degeneration (rats of 49 days) there is also slight 
oedema. These two factors are together responsible for a 
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moderate expansion of the choroid as a whole. In a few instances 
there are recent haemorrhages. Haemorrhage and engorgement 
of capillaries are, however, also present in the controls. This and 
the absence of iron pigment in specimens representing later stages 
of the disease indicate that the haemorrhages probably arise 
from manipulative trauma during removal of the eye. Apart 
from this no changes whatever were found in any vessels of the 
choroid. 

Similarly, no structural change was found in the vessels of the 
retina at any stage apart from a slight focal hyaline thickening 
of the walls of a few capillaries in one rat only. This rat exhibited 
a late stage of retinal degeneration (124 days). The basement 
membranes of these capillaries show focal hyaline expansions, 
the outline at such points being obscured by the presence in the 
adjacent tissue of small, spheroidal, hyaline masses, apparently 
of similar composition to the substance distending the basement 
membrane, which occupy but are strictly limited to the adjacent 
tissue. The arterioles in these two specimens are unaltered. 

It is clear, therefore, that, if hyaline changes in the blood 
vessels appear at a later stage of the degeneration than is repre- 
sented in this series, these changes must be regarded as of a 
secondary character. 


Discussion 


The pathological condition which we have described is a pro- 
gressive degeneration of the retina beginning with the death of 


the rod nuclei. The visual ceils are able to attain their full 
development, but almost immediately after reaching zaaturity they 
begin to degenerate and eventually disappear. The subsequent 
alteration in the structure of the retina leading ultimately to the 
disintegration of the inner nuclear and ganglion cell layers 
appears to be the result of the disappearance of the neuro- 
epithelium. The degeneration was certainly not the result of 
vascular changes; nor of gross changes in the blood vessels of 
the choroid, for these remained unaffected until an advanced stage 
of retinal degeneration. In short, it is an unusual pathological 
condition for which it is difficult to find a comparison. On con- 
sideration, we are impressed by the striking resemblance which 
the histological picture in certain stages of the development of 
this lesion bears to the microscopic appearance described in 
certain cases of retinitis pigmentosa. 

The case described by Verhoeff (1931) was that of a man, aged 
64 years, who had been blind for over twenty years. In youth 
he had been unable to read in a subdued light, and read fine print 
more easily than large print. Both retinae showed the pigmenta- 
tion characteristic of retinitis pigmentosa. The right eye, removed 
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on account of a tuberculous process which was too recent to have 
produced any changes in the posterior part of the eye, was fixed 
in Zenker’s fluid immediately after enucleation and examined 
microscopically. The findings may be summarised as follows: 
The choriocapillaris and the choroid were normal with the excep- 
tion of some of the arteries which showed senile endarteritis in 
moderate degree. The retinal vessels showed a reduction in 
calibre and hyaline degeneration. The rods were entirely gone, 
but there were remains of cones in places and the neuro-epithelial 
layer had been replaced more or less completely by neuroglia. 
The nuclei of the inner nuclear layer were well preserved but the 
layer was greatly distorted in places by the large number of 
Miiller’s fibres that had penetrated through it. The pigment 
epithelium was greatly altered; in places it was entirely absent, 
elsewhere it retained a close resemblance to its normal morphology 
but was generally almost free from pigment; in other places it 
had become changed into a layer of spindle cells. The pigment 
had migrated into the outer part of the retina and had collected 
around the retinal vessels. The ganglion cells were still abundant 
and there was no atrophy of the optic nerve. The histological 
picture described by Verhoeff is almost identical with that described 
by us as the third stage of degeneration in the rat retina (com- 
pare Figs. 9 and 10).* In addition, Stock (1908) and Redslob 
(1933) have each described cases of retinitis pigmentosa in which 
they observed microscopically an ingrowth of pigment epithelium 
similar to that which occurred in the rat retina in the third stage 
of degeneration (Figs. 13 and 14). 

The microscopic observations of Verhoeff on his case led him 
to agree with Leber (1916) and with Treacher Collins (1919) that 
the essential lesion in retinitis pigmentosa is a degeneration of 
the neuro-epithelium, the rods being first affected. He concluded 
that the choroid and the choriocapillaris are not concerned in the 
process, whereas a theory commonly held in this country is that 
the primary lesion is a vascular one and that the death of the 
nerve cells follows a degeneration of the choriocapillaris which is 
said to nourish the outer part of the retina. 

There is no doubt that diminution in calibre and hyaline 
degeneration of the retinal vessels, disappearance of the chorio- 
capillaris, and sclerosis of the larger choroidal vessels are found 
microscopically in some cases. On the other hand there is no 
doubt that the pathological changes characteristic of retinitis 
pigmentosa can occur in the absence of a choroidal lesion. Treacher 
Collins (1919) cites four undoubted cases in which there was no 
discoverable sclerosis of the choroidal vessels. Redslob (1933) 





* We are indebted to Dr. Verhoeff for permission to reproduce this photograph 
and the Arch. of Ophthal., for the loan of the block. 
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described the case of a young patient, a girl 20 years old, where 
the choroid was thickened but the vessels were normal. -Verhoeff 
considered that the reduction in calibre of the retinal vessels 
observed in his case was a secondary change due to the thickening 
of the vessel walls by connective tissue. 

It is impossible to reconcile these two views regarding the 
aetiology of retinitis pigmentosa. The pathological evidence is 
inadequate for the solution of the problem; comparatively few 
careful microscopic studies are available, and in these, since most 
_of the cases were old patients in whom the disease was long 
standing, it is impossible to distinguish the primary from the 
secondary changes. Nevertheless, we venture to suggest that the 
knowledge that the series of pathological changes observed in 
these rats can occur in the absence of vascular change, and ‘that 
such a degeneration can be initiated by death of the rod cells 
and disappearance of the neuro-epithelium, lends support to the 
theory of Treacher Collins that there is a type of retinitis pig- 
mentosa resulting from the spontaneous death of the visual cells 
due to what Nettleship (1907) called ‘‘a hereditary tissue liability 
present, although seldom manifest, at birth.’’ Clinically the first 
symptom of the disease is night blindness which suggests that 
there is a primary affection of the rods. 

Other eye diseases of the same clinical group which one might 
expect to have a similar pathological basis are retinitis pigmentosa 
sine pigmento, congenital night-blindness, retinitis punctata 
albescens, and Oguchi’s disease. Retinitis pigmentosa sine pig- 
mento is usually regarded as an early form of retinitis pigmentosa, 
congenital night-blindness and retinitis punctata albescens are 
non-progressive conditions of which there are no histological 
records, and Oguchi’s disease is characterised by the deposition 
of lipoid in the cells of the pigment epithelium. 

The available data suggest that the lesion occurring in the rats 
is more closely related to retinitis pigmentosa and that these other 
diseases are not comparable with it. Apart from the fact that in 
these rats we are dealing for the most part with unpigmented eyes, 
and therefore pigment migyzation is not visible, the only other 
important difference lies in the distribution of the lesion. In 
retinitis pigmentosa, ‘‘ bone corpuscle’’ pigment occurs first at the 
periphery, and according to miscroscopic evidence the degenera- 
tion is also usually more advanced at the periphery than towards 
the centre, in fact the central vision remains undisturbed for a 
long time. But in rats, the degeneration proceeds more rapidly, 
in the area around the disc. If it be granted that the primary 
lesion in retinitis pigmentosa is a degeneration of the rod cells, 
then the preservation of the central vision in retinitis pigmentosa 
is explained by the fact that the rods are at a minimum in this 
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area and the cones are spared until a later stage of degeneration. 
Further, the paracentral scotoma which is always the first loss of 
the visual field to occur, corresponds to a lack of function of the 
visual cells in an area where, according to Osterberg (1935), the 
rods are at a maximum and the cones at a minimum. In 
Verhoeff’s case, and also in these rats, remains of cones were 
present in the degenerate neuro-epithelial layer. There are com- 
paratively few cones in the rat retina and they are certainly not 
massed together in any one area. In the early stages of this 
lesion, when only the rod nuclei are involved, the degeneration 
proceeds equally throughout the retina, later the degeneration 
is more advanced in the central area which is the oldest part of 
the retina, morphologically. 

As far as we are aware, there has been no previous description 
of this lesion occurring in rats, nor of the exact mode of progress 
of any hereditary retinal lesion. A few cases of retinitis pig- 
mentosa in dogs have been recorded and the ophthalmoscopic and 
microscopic findings have been described (Magnusson 1911, 1917, 
Yataka 1935). “Keeler (1924, 1926), described an hereditary retinal 
defect in a strain of mice (‘‘ rodless mice ’’). In these animals 
the neuro-epithelium failed to develop at all, and the condition is 
therefore fundamentally different from that described by us. 

In conclusion, we should perhaps offer an apology for ventur- 
ing to compare a hitherto unknown pathological condition in rats, 
with the human disease of retinitis pigmentosa, but the resem- 
blance is too close to pass unregarded. It appears that Gowers’ 
theory of abiotrophy or premature senility of a tissue (in this case, 
the neuro-epithelium) is a possible explanation of both conditions. 
It has been regarded with disfavour as a hopeless theory which 
completely excludes any possibility of combating the condition 
by therapy. The problem of the moment is why the nervous 
elements of the retina are able to pass through a normal embryo- 
logical development and then are unable to maintain adult life. 
The defect is obviously not due to faulty nutrition, as far as the 
circulation is concerned, but their failure to survive is possibly 
due to some metabolic inadequacy of the cells themselves. In 
view of the great strides made by recent workers in the field of 
genetics in identifying the chemical factors carried by specific 
genes, it should not be beyond the bounds of possibility to dis- 
cover the vital factor concerned in the production of this lesion. 
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ANNOTATION 


Protection of Welding Workers Employed in the Mines 


We have received a report on this subject by a sub-committee 
of the Prevention of Accidents Committee of the Rand Mutual 
Assurance Co., Ltd., S. Africa. This sub-committee was instructed 
to review and bring up to date the recommendations made in 
March, 1932, with a view to protection of welding workers. 

The principal hazard connected with welding is that due to the 
generation of ultra-violet and infra-red rays by the oxy-acetylene 
flame or by the arcs used in electric welding processes. The former 
are of short wave length and high penetrative power; the latter are 
of long wave-length and no great penetrative power. Both are 
capable of damaging the eye. 

The intensity of ultra-violet rays is proportionate to the amperage 
used in the electric welding process. The oxy-acetylene flame is 
relatively weak in these rays. Methods of eye protection must, 
therefore, vary with the intensity of the amperage used. And in 
connexion with welding there is danger from sparks and particles 
of metal either entering the eyes, setting clothes on fire, or burning 
the skin. 

The following are the main subsections of this valuable report :— 


1. INCIDENCE OF ACCIDENTS. 


The Sub-Committee notes with satisfaction that since the 
issue of its circular in March, 1932, great advance has been 
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made in the protection of welding workers on the mines, 
with the result that no serious accident has occurred and 
relatively few even minor accidents during the past five 
years. This is reflected in the subjoined summary of 
replies to questionnaire issued by the Sub-Committee. 


METHODS OF PROTECTION RECOMMENDED: 
(a) Oxy-acetylene welding. 

Adequate protection for the eyes can be provided by 
using goggles with special light absorbing lenses. The 
goggles should make a close fit to the eye sockets all 
round, so as to avoid rays or sparks entering around the 
frames. Proper fitting of the goggles is of the utmost 
importance, as accidents have been caused by goggles 
which did not make‘a close fit to the face. Helmets of 
an approved type, referred to below, are more satis- 
factory than goggles. 

Metallic electrode welding. 
(i) A.C. Under 100 amperes. 

Approved helmets with light absorbing glass, of a 
type which will absorb all ultra-violet radiation and at 
least 99 per cent. of the infra-red. 

Aprons with high-fitting bibs, so as to protect the neck. 

Gloves so as to protect the hand, wrist and forearm. 
(ii) A.C. 100 amperes and over. 

As under heading 2(6) (i). In addition each operator 
should be surrounded by a screen painted inside with a 
lead paint of a dark, flat colour. Where others than 
welders are likely to come close to welding operations, 
their eyes should be protected with goggles, of the type 
described under 2 (a) hereof. 

(iii) D.C. 
The same protection as described in 2 (6) (ii). 
(c) Butt welding. 
The same protection as described in 2 (6) (ii). 


(d) General. 

(i) All partitioned portions of buildings surrounding 
welding operators should be well ventilated, and at 
the same time be of sufficient height to protect 
passers-by, i.e., the height should be not less than 
7 ft. Where partitions are used on temporary work 
outside the welding shop they should be so erected 
as to ensure complete isolation to persons employed 
on other work in the vicinity. 
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(ii) Aprons should be made of leather, asbestos, or such 
other material as will protect the clothing of the 
operator from sparks, and also have a high bib so as 
to protect the neck. There should be no external 
pockets on the apron, and workers who do not use 
an apron should be specially warned about having 
external pockets in their clothing into which sparks 
might enter. 

(iii) Gloves should be of the gauntlet type, and the sleeves 
of the shirt or coat should be tucked inside the gloves. 

Suitable types of goggles and helmets with ultra-violet and 
red absorbing glass are available for inspection at the office of 
the Secretary, The Prevention of Accidents Committee, P.O. 
Box 413, Johannesburg, from whom all particulars can be 
obtained. 

As an appendix there are printed in tabular form the replies 
received from 55 gold, 14 coal and 3 other mining companies and 
from the Hume Steel S.A. (Pty.), Ltd., with a note of the protective 
measures adopted by many of the companies against electric shock. 
It is of interest to note that from the replies received it appears 
that arising out of the use of welding apparatus 73 companies, with 
a total of 353 welding machines of all types and employing 413 
whites and 432 natives, there have been (with the exception of cases 
of tired or sore eyes, headaches, and, in the case of one company, 
occasional burning with oxy-acetylene) only two accidents during 
the period covered by this enquiry. 

No mention seems to be made in this report of the reflecting 
type of glass suggested some years ago by Imre of Budapest. 
These glasses have the great advantage of not absorbing the light 
and turning it into heat. They can be obtained in any degree of 
density and are made with a gold or a platinum reflecting surface. 
The former gives a green colour and the latter, a grey when looked 
through. 








ABSTRACTS 


I.—LENS 


(1) Goldmann, H. and Liechti, A. (Berne).—Experimental re- 


search on the causation of X-ray cataract. (Experimentelle 
Untersuchungen ueber die Genese des Rontgenstars). Arch. 


F. Ophthal., Vol. CXXXVIII, p. 722. 
(1) Experiments performed on rabbits and here recorded by 
Goldmann and Liechti, showed that, contrary to the views of some 
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writers, there is no evidence that injury to the iris and ciliary body 
plays any part in the causation of X-ray cataract. 

Opacities developed in the lens on irradiation of the equatorial 
region, but not when the rays were directed axially through the lens. 

The opacities observed in one case appeared first at the ends of 
the fibres farthest from the equator, i.e., in the axial part of the 
lens, at places which had not been irradiated and are insensitive 
to direct irradiation. 

In the area of the affected fibres an abnormal suture regularly 
developed at right angles to the original suture and the opacities 
were grouped round the secondary suture. 

These experiments proved that it is the germinal epithelium of 
the lens fibres that is damaged by the X-rays. After the irradiation 
this epithelium continues to produce generations of lens fibres, at 
the ends of which opacities appear. The fibres, however, become 
shorter and shorter in succeeding generations, until their develop- 
ment ceases entirely. 

In establishing a fact of importance for the pathology of the 
lens, that opacities at its posterior or anterior pole affords no proof 
that the primary damage originated at these points, this research 
confirms the view with regard to the origin of fire-cataract that 
the position of the lens opacities does not necessarily indicate the 
site of action of the rays. 

THOS. SNOWBALL. 


(2) Derkat, V. (Prelog). Medical treatment of senile cataract. 
(Zur medikamentosen Behandlung des Altersstars). Klin. 
Monatsbl. f. Augenheilk., Vol. C, p. 236, 1938. 

(2) Derkaé has tried the effect of vitamin C given as subcon- 
junctival injections, in cases of senile cataract. In some cases the 
cortex of the lens became clearer but the nuclear opacity remained 
unchanged. The injections were followed by pain even after 
previous use of a local anaesthetic, but it was certainly more 
effective than when vitamin C was given subcutaneously or intra- 
venously. Subconjunctival injection of glutathione or vitamin B2 
proved too irritant, and the former substance was ineffective when 
applied as an ointment. 

D. R. CAMPBELL. 


(3) Gallenga (Cagliari).—Cataract in aniridia. (L’operazione 
della cataratta nell’anirida congenita). Rass. Ital. d’Ottal., 
March, 1938. 

(3) Congenital aniridia is almost always complicated by dis- 
turbance of the lens; sometimes this is so serious that some 
operation must be considered. How best shall it be undertaken? 
There is often also a tendency to glaucoma. For this and other 
reasons, the results of operation are not good. 
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Gallenga points out that the chief accidents to be feared are loss 
of vitreous and infection. He thinks that these risks may be 
avoided by preventing squeezing by paralysing the orbicularis, by 
lowering the intra-ocular pressure by retrobulbar injection of 
novocaine, and by sutures. He thinks that the lens ought to be 
removed in early life by linear extraction after breaking the lens 
up; in later life by intracapsular extraction by the vectis. 


HAROLD GRIMSDALE. 


(4) Cavallacci (Pisa).—Endocrinal cataract. (Alcuni casi di 
cataratta cndocrina). Arch. di Ottal., May-June, 1938. 

(4) A relationship between disturbance of the endocrinal 
function and alteration of the lenses has been suspected for a long 
time. As knowledge of these glands has increased their importance 
in sustaining the normal metabolism has become more obvious. A 
number of cases have been recorded in which cataract has been 
seen in connection with dysfunction of the pituitary. Cavallacci 
adds two more; the third case mentioned in the paper, he connects 
with dysfunction of the ovaries. Of the two cases attributed to the 
pituitary, one showed signs of hypopituitarism; the other signs of 
excess action. The typical endocrinal cataract has the following 
characters: it is usually situated in the posterior part of the lens; 
it is always bilateral; and may be seen under one of three forms; 
the posterior saucer-like, made up of small multiple opacities; the 
cataract made up of small flocculent dotted opacities; and the 
cataract with arcuate edges. Many authorities are inclined to think 
that so-called senile cataract is due to some disturbance of the 
endocrine glands. 

The author gives an account of the various examinations made 
on the metabolism of these patients, which seem to prove his con- 
tention that in them the endocrine glands were acting abnormally. 


HAROLD GRIMSDALE. 








II.—_RETINA 


(1) Marshall, J. Cole (London).—Surgical treatment of detach- 
ment of the retina. Hunterian Lecture. Roy. Coll. Surg., 
August, 1938. 

(1) ‘Cole Marshall reviews the history of the surgical treatment 
of retinal detachment and describes a number of technical modifi- 
cations that have been introduced to date. Part of this paper 
is also devoted to the investigation of this disorder. For the 
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examination of the fundus by the indirect method he favours the 
use of a 200 candle-power lamp and a +20°0 D. sphere. 

The author describes his operative technique. In order to 
maintain the transparency of the cornea no local anaesthetic drops 
are instilled but a subconjunctival injection of novocaine and 
adrenalin is given. The author favours localization of the retinal 
tear by the insertion of an electrolytic needle 3 mm. long. using a 
current of 4 ma. for one second. For effecting a plastic choroiditis 
around the site of the tear he uses perforating diathermy needles 
0°5—1 mm. in length depending on the thickness of the sclera over 
the site of the retinal tear and detachment. The effect of each 
diathermy puncture is checked by ophthalmoscopic examination. 

The post-operative treatment is discussed. The first dressing is 
not carried out until the fourth day after operation and thence on 
alternate days. A fundus examination is made at the end of the 
first week, Lochbrille glasses are given at the end of 14 days and 
the patient is allowed out of bed at the end of the third week. 

Two cases, one with a retinal tear at the ora serrata and the other 
with a hole behind the optic disc and macula, are described in this 
paper. 

H. B. STALLARD. 


(2) Weekers, L. (Liege).—The importance of perforations of the 
wall of the eyeball in the technique of operations for detach- 


ment of the retina, and the share taken in the healing 
thereafter by the episcleral conjunctiva. (Importance des 
perforations dela coque oculaire dans la technique operatoire 
du decollement de la retine. Participation du tissue conjonc- 
tif episcleral a la guérison). Arch. d’Ophtal., Tome 2, No. 3, 
p. 193, March, 1938. 

(2) Weekers contributes a very interesting article on the results 
of experimental operations on the eye of the rabbit, and in certain 
cases, on the human eye where the conditions were such as to have 
rendered its removal in the near future a necessity. 

These experiments were conducted with a view to obtaining 
information more exact than is at present generally known as to the 
contributions made by the different tissues involved in operations 
upon the wall, or shell, of the ocular globe. 

The author emphasizes the exceptional powers of rapid growth 
possessed by the subconjunctival episclera. 

Puncture of the ocular shell is followed by an out-growth of 
this tissue which penetrates through even, in some cases, to the 
retina itself. 

Wherever it reaches, choroid or retina, that tissue is at that 
point strongly anchored to the sclerotic. 
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So far as could be checked the results in man corresponds very 
closely to those obtained in the rabbit. 

In one case (rabbit), a series of punctures were made to cover a 
small circle, and subsequent pathological examination showed that 
by their grip a corresponding area of retina was held glued to the 
sclerotic. 

The operations included perforations made by both the finely- 
pointed and sharpened knife, and the galvano-cautery. 

In the latter case the consequent necrosis of the tissues slightly 
delayed the episcleral reaction. 

As one result of his investigations he points out the advantages 
to be gained by making several punctures in cases of retinal detach- 
ment :—greater effectiveness and the less necessity for precise 
accuracy in the localization of the point of the detachment. 

The article is accompanied by several explanatory microphoto- 
graphs which show the part taken by the episcleral conjunctiva in 
each case. 

F. R. HILL. 


(3) Duc (Novara).—A new method of obtaining adhesion of the 
detached retina. “ Fulguration.” (Ricerche sperimentali sul 
trattamento del distacco della retina colla folgorazione). 
Rass. Ital. d’Ottal., January-February, 1938. 

(3) Though modern methods have greatly improved the prognosis 
in these operations, it cannot be said that we have arrived at 
perfection ; this is shown by the multiplicity of methods which are 
always appearing. Duc has made a number of experiments, some 
after trying to produce a detachment artificially, some on the 
uninjured eye of rabbits, to provoke adhesion of the retina by 
“fulguration.” The process is not fully explained but the apparatus 
seems designed to attack the sclera by sparking. The intensity of 
the action can be varied; it may be prolonged until the sclera is 
perforated in one or more points or may be limited to the superficial 
layers. He found it impossible to reproduce the conditions of a 
spontaneous detachment and in the later experiments confined 
himself to the normal eye. He finds that after treatment the 
retina is adherent to the subjacent tissues even when the sclera 
is not perforated. He claims that this method does less damage to 
the choroid and so is less likely to be followed by serious reaction ; 
that, whereas the galvanocautery is quenched whenever it comes 
into contact with liquid, this method in which the instrument is 
not in contact with the sclera, acts across a considerable thickness 
of liquid. He means to give it a prolonged trial and promises to 
make the results public in a later paper. 

HAROLD GRIMSDALE. 
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(4) Prevec, S. (Ljubljana).—Several long observed cases of 
central detachment of the retina. (Ueber einige langer 
beobachtete Falle von zentralen Netzhautablosungen). Klin. 
Monatsbl. f. Augenheilk., Vol. C, p. 222, 1938. 

(4) Prevec gives an account of four cases of hole at the macula 
with central detachment, two of which eventually underwent spon- 
taneous recovery. He emphasizes the fact that the peculiar 
anatomical arrangement of vessels and. nerve fibres and the varying 
thickness of the retina cause detachments in this area to behave 
differently from those in the periphery. 

D. Kk. CAMPBELL. 


(5) Chiasserini and Neuschiler (Rome).— The treatment of 
retinitis pigmentosa by removal of the stellate ganglion. (La 
simpatectomia cervico-toracica nella cura della retinire pig- 
mentosa). Riv. Oto.-Neuro.-Oftal., May-June, 1937. 

(5) Retinitis pigmentosa is certainly connected with changes in 
the vessels of the retina; these become occluded and eventually 
atrophy. Any method of treatment which can prevent or defer this 
change, will have a beneficial influence on the course of the disease. 
Royle, in 1930, proposed to remove the sympathetic cord in the 
cervico-thoracic region. Neuschiler gives the history of fifteen 
cases in which this was done. In ten both sides were attacked; 
nine of the fifteen were improved both in acuity and sometimes in 
extent of the visual field; five remained stationary; in one only 
things were worse after operation. No serious effects followed the 
operations, though ptosis, enophthalmos and miosis were constant 
in the first weeks. 

In the second part of the paper Chiasserini describes the 
operation. He prefers the anterior route to reach the ganglion; 
making an incision close above the clavicle, dividing the most 
external part of the sterno-mastoid, and laying bare the anterior 
scalene which is divided. This reveals the phrenic nerve (which is 
drawn inwards) and the subclavian artery and the brachial plexus. 
Then dividing the fascia attached to the first rib, and pushing the 
pleura and apex of the lungs downwards, he reaches the first 
costovertebral joint on which he can feel the stellate ganglion. 
This is isolated and removed; in this last part of the operation 
there is danger of wounding large vessels. Chiasserini thinks this 
route is easier than the posterior route which passes through 
important muscles and needs the resection of the heads of the first 
and second ribs. Since the operation was undertaken only when 
the disease had advanced to a late stage, much recovery could not 
be expected, but the results were best, the earlier the stage. 


HAROLD GRIMSDALE. 
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(6) Sobanski, J. (Warsaw).—Retinitis pigmentosa and its treat- 
ment. Klin. Oczna, April, 1938. 

(6) Sobanski draws attention to the fact that in nearly all cases 
of retinitis pigmentosa in addition to the classical signs found in 
the fundi there is evidence of an increased action of the sympathetic 
nervous system. This is made obvious by the increased pulse rate, 
relative mydriasis, exaggerated reaction of the pupil to cocaine and 
finally by the vasomotor spasm of the retinal arteries. This latter 
manifestation, the most constant, is accompanied by hypertension 
of the retinal arterial blood pressure. In 1936 the author published 
his results on treating patients suffering from retinitis pigmentosa 
with decompression of the eye (pilocarpine and cyclodialysis). 

In nine cases there was no improvement of vision. Recently he 
has given his patients in addition to decompression of the eye 
electrical treatment to the cervical sympathetic plexus. A galvanic 
current 1-2 millamps. is passed with the positive pole on the neck 
at the anterior border of the sterno-mastoid and the negative pole 
on the patient’s arm. The treatment lasts from two to four minutes 
and is given daily. The author observed vasodilatation of the 
retinal vessels during the treatment. In five cases treated there 
was an improvement in visual acuity and enlargement of the fields 
of vision. 


JOSEPH MINTON. 








III.—_MISCELLANEOUS 


(1) Renard, G. and Halbron, P. (Paris)—The manifestations of 
tertiary syphilis in the eyelids. (Sur les manifestations 
palpebrales de la syphilis tertiare). Arch. d’Ophtal., Tome 2, 
p. 599, 1938. 

(1) Renard and Halbron describe this comparatively rare 
condition, more frequent in females and usually in middle age. 
Hereditary syphilis may attack the lids similarly, but this is still 
more unusual. 

The frequency is said to be from half to one per cent. of all cases 
of syphilis. 

The authors describe a palpebral gumma and also a syphilitic 
tarsitis. 

The latter appears in three varieties, and a case of the marginal 
type, resembling ulcerative blepharitis, is described in detail with 
photographs. 

Treatment was by cyanide of mercury, and the result was 
satisfactory. 

F. R. HILL. 
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(2) Mitter, S. N. (Delhi).—A case of Syphilitic tarsitis. Proc, 
All-India Ophthal. Soc., 1936. 

(2; Mitter records a bilateral case of syphilitic tarsitis in a 
female Hindu, aged 25 years, affecting the lower lids. The swelling 
was so great that the palpebral fissures were almost closed, and the 
patient could hardly find her way about. She had been married five 
years. Abortion occurred in the first year of married life ; a boy, 
one and a half years old, appeared healthy, and the patient was in 
the seventh month of another pregnancy. There was no history of 
syphilis and no clinical evidence of the disease other than the 
condition of her lids. The upper lids showed signs of mild trachoma. 


The Kahn test was strongly positive. The case did well on anti- 


' syphilitic treatment, and the pregnancy went to term. 
R.R. J. 


(3) Reese, Algernon B. (New York).—Pre-cancerous melanosis 
and diffuse malignant melanoma of the conjunctiva. Arch. of 
Ophthal., March, 1938. 

(3) Reese's paper contains a report of eight cases of this 
condition. The average age at which pre-cancerous melanosis of 
the conjunctiva was recognised was about 48 years, and the average 
time of elapsing before malignant changes ensued was about five 
years. An important characteristic was the diffuseness of the 
changes, which in some cases involved almost the whole of the 
conjunctiva. Malignant areas would make their appearance at any 
site and usually at several, either simultaneously or at varying 
intervals. Sometimes these become elevated (1-3 mm.) but often 
remained relatively flat, involved the entire bulbar and palpebral 
conjunctiva and caused death by metastasis without forming an 
elevated tumour. A conjunctival naevus is not considered by the 
author as an obligatory pre-cancerous lesion and more malignant 
melanomata of the conjunctiva arise from acquired melanosis, or 
spontaneously, than from a. naevus. Histologically, the earliest 
changes in pre-cancerous melanosis appear in the basal layer of 
the epithelium. The cells increase in size and number, become 
pigmented and are separated from one another by clear spaces. In 
some parts, the cells are only two or three layers thick, in others 
they aggregate into clumps or nests. There is usually some inflam- 
matory reaction. So far as the treatment is concerned, irradiation 
may be effective in the pre-cancerous stage, and in one case -the 
condition had been arrested by this means for a period of three 
years. Once malignancy has been established, however, exenteration 
is necessary with removal of all the conjunctiva and insertion of a 
Thiersch graft into the orbit. 

F, A. W-N. 
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Outline of Ocular Refraction. By J. T. MAXWELL, M.D. Pp. 388, 
illustrations, 135. Omaha, Nebraska: Medical Publishing Com- 
pany. 1937. 

The author has set out to explain in simple language the methods 
of recognizing and correcting refractive errors. 

For the benefit of the general practitioner who undertakes 
refraction work explanations are given of the use of simple and 
relatively inexpensive apparatus. There are chapters devoted to 
applied optics; ocular physiology; anomalies of the dioptric 
system; ocular muscle imbalance; retinoscopy; ophthalmoscopy 
and perimetry. There is a useful account of the requirements for a 
trial case and its accessories and also of certain optical devices 
which aid greatly reduced vision such as telescopic spectacles, 
magnifiers, stenopaic spectacles and contact lenses. 

The fitting of Zeiss contact glasses is described but there is no 
mention of the more recent developments in which individual fitting 
is effected by taking a negocoll mould of the cornea and sclera and 
making the contact glass from hominit and metal casts of this mould. 

Chapter X contains an exposition of the methods of examination 
of the patient and the appendix has an account of ophthalmic 
lenses and dispensing methods. . 

This book is easily readable and contains in a practical and 
interesting form the essentials necessary for the practice of 


refractive work. 


The Number of the Blind and the Protection of the Eyes in 
Different Countries. International Association for the Prevention 
of Blindness. (XV Concilium Ophthalmologicum). Paris. 1937. 

The International Association for the Prevention of Blindness 
was formed in 1929 at the Hague and its object is to study through 
International investigation the causes, direct and indirect which 
may result in blindness or impaired vision; to encourage and 
promote measures calculated to eliminate such causes; to dis- 
seminate knowledge on all matters pertaining to the care of the eyes. 
The Association has representatives in 40 countries. 

It seems that in temperate climates the number of blind is 1 in 
1,000 of the population and that preventive work must be directed 
mainly towards reducing eyestrain and industria) accidents, whereas 
in tropical and sub-tropical countries the number of the blind is 4 
to 8 in 1,000 as far as can be ascertained from imperfect statistics 
and the causes are mainly infective disorders, ‘the prevention of 
which involves urgent social and economic problems. 
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The report contains an examination on the questionnaire sent 
out on the statistics of blindness, its geographical] distribution and 
a general survey of the information received with regard to its 
chief causes. 

The replies from 35 different countries have emanated from 
Government reports and they were completed by data supplied by 
the International Labour Office of the League of Nations. 

The prevention of blindness is very largely a socia) and economic 
problem which should be guided by oculists. There is a large field 
of work not of a scientific character in the education of workmen as 
to the value of precautions advised in order to prevent eye hazards. 
Also hereditary and familial ocular disease will have to be tackled 
on eugenic principles and the parents of affected children advised 
about the danger of having other children. 

In England the National Society for the Prevention of Blindness 
has collaborated with the Ministry of Health in organizing the 
registration of the blind and the causes of blindness. 

It seems that in temperate countries such as Great Britain, 
France, Germany and the greater part of the United States of 
America the cause of blindness from infectious disease is diminishing 
but industrial eye injuries and refractive errors are increasing. In 
tropical countries severe endemic diseases such as infective con- 
junctivitis, small- pox, govorrhoea, syphilis, trachoma and nutritional 
disorders such as xerophthalmia and the results of quackery are a 
very serious and urgent problem. 

Statistics of the number of blind per 100,000 of the population 
varies from 776 in Egypt to 32 in New Zealand. 

Dr. A. Churchill who has compiled this volume and the Executive 
Committee of the International Association for the Prevention of 
Blindness have shown admirably their practical knowledge of this 
subject. This important report contains much that is of interest 
to Ophthalmic Surgeons, Medical Officers of Health, Ministry of 
Health officials and Social Workers. 








CORRESPONDENCE 


———_ 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DeEaR Sirs,—In your notes on Optical Instruments and Devices 
in the July number, Mr. ]. Foster describes a Tria] Frame Level. 
Messrs. Hamblin, at my suggestion and from my design, made one 
for me in December, 1930. I showed this at a subsequent meeting 
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of the North of England Ophthalmological Society and 1 have had 


it in constant use since that time. 


Yours truly, 
A. MCKIE REID. 


86, RODNEY STREET, LIVERPOOL. 


August 6, 1938. 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR S1rs,— My attention was drawn to the modified Lacrymal 
Sac Retractor, published in June issue, p. 361, by Mr. H. B. Stallard. 

It.has been mentioned therein that original retractor was by 
Dr. Briggs, which is incorrect. 

The illustrated Lacrymal Sac Retractor there, was first made for 
me in 1931, by Messrs. J. Weiss, and first published in Brit. Jl. of 
Ophthal. by me in January, 1933. It was also exhibited at the 
Oxford Ophthalmological Congress by Messrs. J. Weiss & Son, and 


also advertised by them in your Journal as Patel’s Lacrymal Sac 


Retractor, subsequently. 
You may verify the above, by referring the 1933 volume. 


Yours sincerely, 
VY. P. PATEL. 


14, BENTINCK STREET, CAaLcuTTA. 
August 17, 1938. 

[The illustration of Dr. Patel’s retractor in the Brit. Jl. of 
Ophthal., 1933, p. 39, shows that the blades each carrying three 
teeth are straight. In the retractor designed by Briggs the blades 
are curved in two planes, laterally and antero-posteriorly. The 
lateral curve is made to correspond with the curve of the incision 
or dacryocystorhinostomy and the antero-posterior curve IS made 
or adaptation of the retractor to the hollow over the inner and 
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lower angle of the orbit. The illustration which was shown of a 
modified Briggs’ retractor in the June number of the Journal, p. 361, 
does not show sufficiently clearly the nature of these curved blades 
and this fact has probably misled Dr. Patel in this matter. 


H. B. S. (Assistant Editor.) | 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR Sirs,—In the Brit. Jl. of Ophthal., August, 1938, p. 511, 
has been written by you about my article ‘‘Antepositio Conjunctivae 
Fornicis” (p. 287, May, 1938,) the following :— 


‘We regret that in publishing Dr. Shimkin’s paper no notice 
“was taken of Prof. Liebermann’s priority in this field.” 


I am afraid that when publishing this note, the Editors had 
Prof. Liebermann’s letter but not his original article. I send here- 
with the copy of Prof. L. v. Liebermann’s short paper ‘‘ Kautische 
Resection des Tarsal Bindehaut bei conjunctivitis vernalis”’ 
(Caustic Resection of the tarsal conjunctiva in case of Spring 
Catarrh). Klin. Monatsbl. f. Augenheilk., Vol. LXVIII, p. 617, 
1922.* 

The title of this paper itself shows that this operation has nothing 
to do with Antepositio Conjunctivae Fornicis, so that Prof. v. 
Liebermann has no priority in this field. And moreover, he criticizes 
strongly the operation of Trantas, which, as he writes, evidently is 
similar to my idea. I have never read or heard about operation 
of Trantas in severe cases of Spring Catarrh. It has not been 
mentioned in the largest manuals of eye surgery. In the Congress 
of Ophthalmology in Cairo, 1937, where I read my paper no one 
of the congressionists has drawn my attention that such idea has 
already been proposed. I will try to find the original paper by 
Trantas. Nevertheless, I am very glad to know that seventeen 
years ago the eminent ophthalmologist of Greece was of the same 
opinion as I am about the surgical treatment in severe cases of 
spring catarrh. 


Yours faithfully, 


N. I. SHIMKIN. 


HAIFA, PALESTINE. 
August 14, 1938. 
* Professor Liebermann, as a matter of fact, duly enclosed a reprint of his 
paper with his letter.—EpDITORs. 
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NOTES 


OBITUARY 


H. ROWE JEREMY 


We regret to record the death of Mr. H. Rowe Jeremy, which 
took place in London on August 16, 1938. 


Mr. Jeremy was born at Merthyr Tydvil on December 24, 1875. 
He was educated at the Merthyr Grammar School, and entered as a 
medical student at the London Hospital Medical College in October, 
1896. He gained several prizes, and, after qualification in 1901, 
became Clinical Assistant to the Surgical Out-patient and Ophthal- 
mic Out-patient Departments. He was House Surgeon to Mr. T. H. 
Openshaw in 1903. Soon afterwards Mr. Jeremy settled in general 
practice in Walthamstow, and, at the same time, served as Clinical 
Assistant to Mr. A. B. Roxburgh at the London Hospital and to 
Mr. Treacher Collins at Moorfields, where he subsequently became 
a Chief Clinical Assistant. In 1911 he took the Fellowship of the 
Royal College of Surgeons. In March, 1919, he was elected 
Assistant Surgeon to the Western Ophthalmic Hospital, a post he 
resigned in January, 1923. 


In March, 1920, he became Assistant Ophthalmic Surgeon to the 
London Hospital and full surgeon in 1926. 


Mr. Jeremy published several papers on ophthaimological subjects 
and was one of the first to draw attention to the association of 
Mongolism and cataract in 1920, the morphological characteristics 
of which were subsequently described by Koby. He also was an 
early observer of lens opacities in cretinism and following thyroid- 
ectomy. 


For nearly twenty years Mr. Jeremy taught regularly at the 
London Hospital, where he endeared himself to successive gener- 
ations of medical students. He was of a shy and retiring disposition 
and much liked by his patients and colleagues. Apart from 
ophthalmology his chief interests were English literature and 
pictures. 


In 1906 Mr. Jeremy married Miss Agnes Baxter, of Dulwich, and 
to her and his son and daughter who survive him we offer our 
sincere sympathy. 
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NOTES 


WHILE in the press we learn with great 
regret of the death of Dr. G. E. de Schweinitz 
on August 22. We hope to publish a memoir in our next number. 
* * * * 


THE first meeting of the newly instituted 


Death 


Canadian 


Ophthalmological Canadian Ophthalmological Society was held ° 


Society in Montreal on August 24, 25, 1938. 

On the first day, after a formal business meeting, a symposium 
was held on Visual Standards in Cauada. Dr. Stewart Ramsay, of 
Montreal, dealt with illumination; Dr. McCusken, of Regina, spoke 
on visual standards for aviators; Dr. W. G. Fraser, of Ottawa, on 
those for motor drivers; Dr. F. F. Tooke, of Montreal, on those for 
engine drivers and railroad employees; while Dr. Vaillancourt, of 
Quebec, dealt with those for the Army, Navy and Mercantile Marine. 
Dr. Aylesworth, of Toronto, defined blindness and standards for 
sight-saving classes. 

Sir Stewart Duke-Elder gave an address on “ Progress in 
Ophthalmology ” during the afternoon and there was a banquet in 
his honour in the evening. At the Royal Victoria Hospital next 
day there was a clinical meeting with exhibition of drawings and 
pathological specimens. 


The first President of the Society is Dr. Gordon Byers. 

In the July number we drew attention to the formation of the 
Australian Ophthalmological Society and wished it a long and 
prosperous career. We are equally pleased to hear of the new 
venture in Canada and look forward to a successful career for which 
the programme of the first meeting gives ample prospects. 

* * * * 


THE International Association for the Pre- 

nd vention of Blindness announces that a quarterly 
Conservation of Vision journal “The Journal of Social Ophthal- 
mology ”’ is now being published. Articles appear in English and 
French. The Association’s headquarters are at 66, Boulevard St. 
Michel, Paris, and the American office is 50, West 50th Street, New 
York City. Lewis H. Carris is the American correspondent. 


oie of Blindness 








FUTURE ARRANGEMENTS 


1938 
October 7-—Midland Ophthalmological Society, at Birmingham and 
Midland Eye Hospital (Annual Meeting). 
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CONTEMPORARY OPHTHALMIC LITERATURE 


Archives of Ophthalmology. August, 1938. 


BIELSCHOWSKY. Disturbances of the vertical motor muscles of the eyes. 

SLOAN and Woops. Perimetric studies in syphilitic optic neuropathies. 

BirGE. Cancer of the eyelids, conjunctiva and cornea. Il. Squamous cell 
epithelioma. 

THYGESON. Treatment of staphylococcic conjunctivitis with staphylococcus toxoid. 

THYGESON. Mannitol fermentation as an indicator of conjunctival pathogenicity 
of staphylococci. 

PATON. Recurrent retinal and vitreous haemorrhages in the young—Eales’ disease. 
Report of two cases. 

EvaNs. An ophthalmic carriage. 

KRONENBERG. Topography and frequency of complications of uveal sarcoma. 

KRAUSE and ROGERS. Inositol in the ocular tissues. 


American Journal of Ophthalmology. August, 1938. 


BIELSCHOWSKY. Lectures on motor anomalies. 

GAILEY. Some problems encountered in cataract surgery. 

BLAEss. A further report on the seton operation in glaucoma. 

YUDKIN. Diet and vitamins in relation to cataract. 

FzRREE and Ranpb. A glareless bed reading and examining lamp with variable 
intensity and placement of light. 

JULIANELLE and LANGE. Studies on inclusion blennorrhea. 

KirBy and Macnig. The use of cadaver and animal eyes for training and 
experience in surgery. 


Annales d’Oculistique. August, 1938. 


MICHAIL. Symmetrical lymphomata of the lacrymal glands. 
GABRIELIDES. Filaria in the anterior chamber of the eye. 


Revue Internationale du Trachome. July, 7938. 


TOULANT. Trachoma fruste. 

PoLEFF and NAIN. Weill Felix’s reaction in trachoma and its theoretical and 
clinical value. 

SospHy Bey. Pyrexia and trachoma. 


Archiv fiir Ophthalmologie. August, 1938. 


SCHEIDT. New investigations on physiological optics and the psychology of sight. 

LEYDHECKER. Capillary examination of the edge of the finger nail in ocular disease. 

EssEN. Conception and significance of visual darkness. Also remarks on the 
distinction between ‘‘ Sight-sense’’ and ‘‘ Light-sense.’’ 

REISER. Histological study of keratitis in rabbits inoculated with herpes. 

DI BARI. Considerations on the near sight of myopic eyes. 

HERTEL. Operative wound closure in perforating corneal injury. 

S1E-BoEN-LIAN. Bitot’s spot,which does not belong to the picture of xerophthalmia. 

WILCZEK. A case of unusual vitreous strands. 

GEORGARIOU. Cholesterinosis bulbi. 

BUNGE. Cholesterin content in normal and opaque human lenses. 

ASCHER. Measurement of the intra-ocular blood pressure. 

DE’CoRI. New ways of interpretation of visual phenomena. 


Klinische Monatsblatter fur Augenheilkunde. August, 1938. 


FRANCKE. Bodily structure and refraction. 

JAEGER. Examination of school myopia. 

Poos. Uveal vascular reactions and intra-ocular tension. 

NEMETH. The constitution of glaucoma patients. 

VoGT, WAGNER and SCHNEITER. Investigations on the orientation of the normal 
vitreous framework membranes. 

BLOBNER. Nystagmus retractorius. 

PoLEFF. Weill Felix's reaction in trachoma. 

DERKaAC. The question of Rickettsia in trachoma. 
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Acta Ophthalmologica. Vol. XVI, Fasc. 2 and 3. 


BIELSCHOWSKY. Anisekonia. 

BERG The optical qualities of Iseikon glasses. 

BIELSCHOWSKY. Dis'urbances in the region of the vertical muscles of the eyes. 

Larsson. On the treatment of congenital atresia of the naso-lacrymal duct. 

BENTSEN, DALSGAARD-NIELSON and MOLLER. Sturge-Weber’s disease, con- 
siderations from the point of view of ophthalmological symptoms. 

RASKI. The refraction of patients with pigmentary degeneration of the retina. 

WERNER. A case of subconjunctival epithelial cyst and trachoma. 

ARON and ZEEMAN. Atypical coloboma and spontaneous iris cyst 

WOLFF. Ulcerative keratitis and avitaminosis A. 

KENTGENS. Theconnection of pregnancy, disturbance of dark adaptation and of 
the vitamin A content of the blood. 

LINDAHL Two cases of transitory myopia. 

HANSEN. On the inheritance of retinitis pigmentosa. 

JAKOBSEN. A solitary case of Spielmeyer-Stock juvenile familial amaurotic idiocy. 

KRAVKOv. The influence of the dark adaptation on the critical frequency of flicker 
for monochromatic light. 

KRAVKOV. Illumination and visual acuity. 

HANUM and BROCHNER-MORTENSEN. Kidney function in diabetic retinitis. 

LunD. A case of amotio retinae attending scleritis. 


Bollettino d’Oculistica. June, 1938. 


BENCINI. Holth’s iridencleisis and chronic glaucoma. 

CORELLI and C1oTOLa. Desensitization therapy for allergic ocular disorders 
SCHUPFER. Mikulicz’s syndrome. (Clinical and histological contribution.) 
GRANDI. Contribution to the study of diabetic ‘* Rubeosis iridis.’’ 
CANTAMESSA. The ocular phenomenon in dark and twilight vision. 


July, 1938. 


CARAMAZZA. Experimental tuberculosis of the ocular globe from inoculation of 
virulent bacilli of human tuberculosis after passage through a lymph gland. 

CassuTo. Bilateral iris malformation. 

ORESTE. Fascicular keratitis. 


Revista Oto-Neuro-Oftalmologica. May-June, 1938. 


BorsoTTi. Considerations on paralysis of the abducens from lumbar puncture. 
PEscE. Contribution to the study of paradoxical pupillary reactions to light. 
PorTo and VEDovA. Otokinetic nystagmus in cerebral affections. 

TRISTAINO and KEUsCH Glioma of the optic nerve. 


Bulletin de la Sociéte Belge d’Ophtalmologie. 


W180 and Rans. Prepapillary flakes in the vitreous body. 

KLEEFELD. Treatment of herpetic corneal affections and of dendritic ulcers by 
derivatives of sulphonamide. 

VAN LINT. Sympathetic ophthalmitis developing after 14 years. 

CLAESSEN. A case of simulation. 

WEEKERS and REGINSTER. Contribution to the study of recurrent iritis with 
hypopyon. (Recurrent allergic uveitis with hypopyon.) 

FRITZ. Functional examination of the circulating blood in the retinal vessels. 

FRANGOIS. Circinate degeneration of the retina and thrombosis of the macular 
veins. 

WauTeERs. A case of bilateral post-abortive amaurosis. 

JAEGER. Considerations on some cases of orbital infection. 


Archivos de Oftalmologia de Buenos Aires. May, 1938. 


SATANOWSKY. Treatment of absolute and painful glaucoma by X-rays. 

YANKZ. Treatment of dacryocystitis. 

VON GROLMAN. New cbservations of central serous chorio-retinitis. 

SORIANO and PuIGGARI. Retrobulbar neuritis in beri-beri. 

HURTAULT and SVERDLICK. Surgical conduct following the re-opening of the 
incision performed for the extraction of cataract. 





